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Reliable Direct Sources the World Ouer 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

DIVE DIVI 

CUTCH 

QUEBRACHO 

SUMAC—LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


| The OLSON SALES AGENCY 


Cable Address: Telephones : 


0226 
“COROSAGE” DIGBY 4-9557 





No Matter What Kind of 
Leather You Make... 


Gargoyle Leather Oils and Greases 
will help you make it better ! 


Name the kind of leather you make—sole or 
luggage, handbag or glove—you can improve 
its quality by using Gargoyle leather oils, 
greases and specialties! 


In this famous family of tanning products you’ll 

find the Sulfolines—exceptional fatliquoring 

agents ...Curriers Greases ...unsurpassed for 

leather stuffing. ..the Solenes, Sole Waterproofing 

Compounds and microcrystalline waxes ...other 

leather oils and specialties—all made under the QUALITY 
most exacting standards to assure peak quality. AND SERVICE 


SINCE 1866 


Our produc ts, technical facilities and 86 years’ 
experience are always at your service. Call us now. 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 


GARGOYLE-—caas 
“and GREASES GREASES 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Offices 








MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 





Teas Extract Co. 
| 6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 








Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling and economy 
have contributed in a large measure to its 


acceptance in the trade. 


Sebacol produces clean, Biobate provides con- 
uniform, quality leather trolled, effective en- 
under varied beam- zymatic action during 


house practices. ae for: alt typag: oF 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE - NEW YORK 16, N. Y. 





To bring out the best in your leather... 


Be sure to use 
Cyanamid Tanning Specialties 


BETASOL” OT Wetting Agents, the most powerful wetting 
agents available for tanning, are ideal for many tanning 
processes . . . soaking and dyeing operations . . . pearling 
suede . . . wetting back-crusted or pearled leather . . . brush 
coloring of flame coating . . . oiling-off, finishing, pasting. 


Other performance-proved Cyanamid Tanning Specialties include: 


CUTRILIN® Bates pancreatic “bates of choice’’ in the tanning industry 
TWECOTAN® Tanning Extracts* biends to meets specific tanning requirements 
DYEWOODS and Extracts* a full line for every important need 


TANAK® Synthetic Tanning Agents ideal for improving the quality of leather during both chrome 
and vegetable tanning 


TANAK® MRX Tanning Agent...widely preferred by experienced tanners for upgrading white and colored leathers. 


Our technical service staff will be glad to advise you on the most effective use of these products in your process. 
Literature available upon request 


AMERICAN Ganamid company 


INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


*Made by Taylor White Extracting Company—Cyanamid sole distributors. 





ARKOTAN: 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


@ imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 


@ Produces a clean, white leather when used in conjunction 
with chrome in the tannage and as a bleach on top. 


information, samples and demonstration upon r-quest. 


ARKANSAS COMPANY. Inc. 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 
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Better Leathers at Lower Cost ... 


It’s Easy With Lineo Products 


Do you believe the maintaining of leather 
Ve are markets desirable? If so, highest quality 


. leathers at lowest possible cost are necessary. 

PANCREATIC. BATES To accomplish this, no single improvement 

FILLERS can be the answer but a lot of steps in the 

SOLE LEATHER FINISHES right direction might. Better yields is a very 
TANNER'S LIME important step. 

AND CHEMICALS We invite your inquiries and permission to 


prove better yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, ::.. 


COUDERSPORT, PA. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROBLEMS 








porneO G YT OH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, W. Y. 


UNIFORM TAN NER'S | OILs 


for Every Type of Leather 


MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 





L ie A T 4 ‘ g Many leather chemists 


agree that longer-wearing leather is produced 
by use of Sun’s “Job Proved’? Leather-Proc- 
essing Oils. These oils provide fiber lubrication. 


They also contribute to the even distribution of 
the natural oils and greases in the hide. They 
produce an even, light color. They mix easily. 
For additional information, call your nearest 
Sun Office ... or write to SUN Or, Company, 
Philadelphia 3, Pa. In Canada: Sun Oil Com- 
pany, Ltd., Toronto and Montreal. 


SUN PETROLEUM PRODUCTS ><S(NOcD> 


“JOB PROVED” IN EVERY INDUSTRY q 





when you have a problem 


in coloring leather, our Tech- 
itso OL) ela LLM lols) 
Teale Seo eat RS ca 
ing the correct dyestuff and 
proper method of application 
to meet your customers’ exact 
needs. Our nearest office will 
give your inquiries careful and 


prompt attention. 


435 HUDSON STREET - NEW YORK 14, NEW YORK 


BOSTON * CHARLOTTE © CHICAGO * PHILADELPHIA *® PROVIDENCE * SAN FRANCISCO 


OUR 154th YEAR 


Natural Dyewood Products 


Logwood 
Fustic «- Hypernic « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestuffs, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Ocr Branch Offices: 
(S4thk BELLEVILLE, N. J. DANVERS, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
(7-73 TORONTO, CANADA 
MONTREAL, CANADA 





Iz 
OF FINE LEATHER 


When you neutralize with SoLVAY AMMONIUM BICARBONATE, 
you raise the pH uniformly throughout the thickness of the 
hide... the internal portion as well as the outer area. This 
quality neutralizing agent maintains the grain in excellent 
condition, improves dyeing characteristics—upgrades your 
leathers! For better quality leathers, follow the lead of other 


leading tanners—specify SOLVAY AMMONIUM BICARBONATE. 


® 
Specify SOLVAY PROCESS 


s 
61 Broadway, New York 6, N. Y 


= BRANCH SALES OFFICES 
4 8) LVAY Boston + Charlotte +» Chicago + Cincinnati « Cleveland 
Detroit . Houston . New Orleans + New York 
UL ie Philadelphia + Pittsburgh St. Louis + Syracuse 
ATUL 
a 
Bicarbonate 


DIVISION 


RP 


Other Products for Tanners 


© CLEANSING SODA XX 
© SNOWFLAKE* CRYSTALS 





Ce ey 


MANUFACTURERS 
LIQUID 


IMPORTERS 
MYRABOLAMS 
"ae WATTLE BARK 

DIVI-DIVI 


FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico City, Mexico 


"SUPREMO" “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 





1. Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


stockpiles of chestnut 


upp { Chestnut Extract 


®. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 


pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Yield 

Tannin white weight basis) 
Chestnut Wood Extract 67 
ng Material A 61 
nning Maternal B 63 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 





XIV 
Reduce your costs 


Maintain quality 


OSE’... (42 1 is 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 


and fungicides 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


(ALS Representatives in Most Countries 
— MICROORGANISM CONTROL SPECIALISTS 





it OROPON 


Original and standard synthetic bate, 
Oropon combines the action of a 
proteolytic enzyme with that of a 

deliming salt. It is uniform 
and sanitary and provides the 
tanner with a clean, 
standardized material whose 
action is automatically 
controlled. It is available 

in various grades to suit 

the many different 


types of leathers. 


/\ 
oA Full technical data 


on request. 


CHEMICALS §f FOR INDUSTRY 


Oropon is a trademark, Reg 
U.S. Pat. Off. and in principal 


ROHR = HAAS foreign countries. 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





Let our 


re KLAS : ~ i 
b G of specialized experience 
work for you. . . profitably 


@ For over half a century, ATLAS has 


been a leader in the production of 


ATLAS 


Suaranteed OILS 


© NEATSFOOT OILS 


through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED 


NEATSFOOT OILS research, plus many years of practical 
© SPLIT OILS experience in the production of 


® MOELLONS, and many consistently high-quality, guaranteed 
specialty Products 


Quality Oils for the Tanning Industry, 


oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the ‘quality look" 

with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





TANIMEX CORPORATION 


39 BROADWAY NEW YORK 6, N. Y. 


SOLE AGENTS FOR NORTH AMERICA 


ORDINARY SOLID QUEBRACHO EXTRACT 
CLARIFIED SOLID QUEBRACHO EXTRACT 
Produced in Paraguay by: 


Carlos Casado Limitada 

Campos y Quebrachales Puerto Sastre S. A. 
Sociedad Forestal de Puerto Guarani S. A. 
La Chaquena S. A. 


SOLID WATTLE EXTRACT-H.E.C. BRAND 


Produced in South Africa by: 
Hodgson Extract Co., Limited 


SPRAY DRIED TANNING POWDERS 


Of extraordinarily high tannin concentration - completely and 
immediately soluble in cold water - ideal for drum tannage 


QUEBRACHO MYROBALAN 
MIMOSA VALONEA 


Produced in England by: 
Richard Hodgson & Sons Limited 





JACQUES WOLF 


PRODUCE HIGH GRADE 


LEATHER 


SYNEKTAN 0-230 FAT LIQUOR L-90B 


For 


White Leather At Reasonable Cost 

White Leather In Sheep, Goat, Calf Or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 

White Bleached Chrome Stock 

White Extract Type Of Leather 


FUNGIZYME BATES 


AS — BS — CS 


Pancreatic bating salts of standard, 
controlled quality 


SULPHONATED OILS (Various Bases) 


MONOPOLE OIL (For Finishing) 


SAMPLES AND INFORMATION UPON REQUEST. 


Branches: 
Carlstadt, N. J. 
los Angeles, Calif. 
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For Precision Control of Unkairing 
use HOOKER sodium sulfhydrate... 


@ Thanks to Hooker Sodium Sulfhydrate, you can ad- 


just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fidity, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 


from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 
mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40% on 
chemical handling and storage—because you need 
only 60% as much to obtain the same sulfidity as 
with double strength Sodium Sulfide. 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. It suggests procedures for 
calfskins, hides for sole leathers, for side and 
upper leathers, and for specialties. A copy will be 
sent you free when requested on your company 
letterhead. 


HOOKER 


ELECTROCHEMICAL 


COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 


NEW YORK, N. Y. © WILMINGTON, CALIF. 


TACOMA, WASH. HOOKE w 
CHEMICALS 


CAUSTIC SODA 


CHLORINE 


MURIATIC ACID * PARADICHLOROBENZENE 
SODIUM TETRASULFIDE ° SODIUM SULFIDE 


® 


10-1397 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘““PUREX” 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


H 


PLATE 


RIVER 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 





STANDARD MODEL No. 2 


WILEY LABORATORY MILL 


Adopted by A. L. C. A. for use in official method for the preparation 
of leather samples for analysis. 


WILEY LABORATORY MILL, Standard Model No. 2. For the prepara- 
with minimal loss of moisture from heating, of a wide variety of mater- 
ials for laboratory analysis, and adopted by A.L.C.A. for use in official method 
for the preparation of leather samples for analysis. Furnished with a deep, 


cast aluminum drawer with rounded inner corners, 28 0z. capacity, which can 
be withdrawn from the front. 


tion 


Four hardened steel knives on a revolving shaft work with 
action against six knives bolted into the frame. 
cutting edges, between which there 


a shearing 
The shearing action of the 
is always a clearance, tends to avoid 
changes in the sample such as temperature rise, loss of moisture, liquefaction, 
contamination, etc., making this Mill satisfactory for many materials which 
can not be reduced by other mechanical means. 


A sieve is dovetailed into the frame so that none of the material comes 
from the grinding chamber until it can pass through the mesh. Mill is 22-% 
inches high and occupies floor space 14-44 x 18 inches. 


4275. Wiley Laboratory Mill, Standard Model No. 2, as above described. with cast 
iluminum drawer, three sieves of 0.5 mm. 1 mm and 2 mm mesh, respectively 
With pulley for V-belt and set of wrenches for adjusting knives, but without 


420.50 


Vore detailed description of above and other models of the 
Wiley Laboratory Mill sent upon request. 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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SECRETARY’S NOTICE 
We are advised that the International Union of Leather Chemists Societies 
will meet in Barcelona, Spain. The exact dates in September 1953 are not 
yet available. 


Any member who desires to submit or present a paper at this meeting is 


requested to advise Dr. H. G. Turley who is the delegate to this meeting. 


Please advise at once if you desire to submit a paper. 





LEATHER CHEMISTS ASSOCIATION 


BUREAU OF EMPLOYMENT 
overnment agen opment work in leather 
otwear » years of professional experience, 

your application to In- 
activities, (New York) 29th 


WALTER C. BUETHE 


Walter C. Buethe, an active member of the Association since 1946 and 
iated with the Rohm & Haas Leather Chemicals Sales Depart- 
lied after a brief illness on June 26, 1952. Following graduation from 


University of Wisconsin in 1927, Mr. Buethe devoted most of his career 
activities connected with the leather industry. Joining the Rohm & Haas 
Company in 1929, he became well known to tanners in the Mid-West and 
New England where he engagedin sales and demonstration work with leather 
chemicals. During recent years, he has been Acting Head of the Leather 
Chemicals Sales Department of the Rohm & Haas Company with head- 
quarters in Philadelphia. 


tt 


Mr. Buethe was one of the first members of his organization to join the 


7 
armed forces during World War II. Over a five year period he saw service 


with the Army in Iceland, Africa, Great Britain, and Germany, attaining 
the rank of Major. 


All of those who were fortunate enough to have been associated with Mr. 


Buethe will remember him as an able co-worker and a true friend. 


MINUTES OF THE MEETING OF THE SUPERVISORY 
COMMITTEE ON TANNIN ANALYSIS 


A meeting of the Tannin Analysis Supervisory Committee was held at the 
New Ocean House, Swampscott, Massachusetts on June 1, 1952. The meeting 
was called to order by Chairman G. W. Stanbery at 2 P. M. The following 
members and guests were present: J. H. Davis, A. N. Kay, R. L. Moore, 
F. F. Marshall, KE. E. Presley, J. S. Rogers, G. W. Stanbery, C. G. Telander, 
J. F. Wagoner, I. D. Clarke, F. P. Luivsi, M. L. Happich, F. L. Hilbert, and 
D. William 


The minutes of the last meeting held at Philadelphia, Pennsylvania were 
j 


approved as published in the May Journal. A letter from Mr. C. A. Blair 


Was presented In which 


he requested that his privileges as a member to vote 


and enter into discussions be given to his son, T. C. Blair at this meeting. 





MINUTES 581 


Chairman, Stanbery then turned the meeting over to A. N. Kay, Chairman 
of the Subcommittee on the Revision of the Methods. After considerable 
discussion, agreement was reached on all of the details pending in the revision 
of the methods. Mr. Kay is now going to draw up the final draft of the 
methods incorporating the revisions agreed upon and submit it to the members 
for final approval. The question of changing the now specified use of salt 
for preserving sheep skins for color tests to borophenol was discussed from 
the point of view of whether it was a ‘“‘change in detail’’ or “‘change in meth- 
ods”. Mr. Telander was requested to obtain an opinion from Council. 
Mr. Kay raised the question of our present allowance of .375 to .425 g. 
tannin per 100 ml. in extract analyses. He had submitted data on chestnut 
extract indicating the allowance to be too great. He suggested that com- 
mittee work be undertaken on the subject but there was a lack of interest so 
the matter was tabled. 

Mr. Stanbery expressed his appreciation and that of the Committee to 
Mr. Kay for his efforts in rewriting the methods. Mr. Stanbery also informed 
the Committee that his term as Chairman of the Committee terminates with 
this meeting. Council will appoint his successor. Mr. Telander tendered his 
resignation as Secretary of the Committee. 

The meeting adjourned at 5:30 P. M. 


J. F. WaGoner, Acting Secretary. 


MINUTES OF MEETING OF THE STANDARDS AND 
SPECIFICATIONS COMMITTEE 
New Ocean House, Swampscott, Massachusetts 
June Ist, 1952 
Members present: Ashcraft, Kay, Knight, Lollar, Mann, Presley, Wither- 
ell, and Telander, Chairman. 


Meeting convened at 8:00 P. M. 


R. Lollar presented a study of the precision of methods for analysis of 


leather as applied to chrome, vegetable retan upper leather. This study was 


based on collaborative work performed by seven laboratories and seven 
tanneries. The study indicated a relatively low degree of precision in the 
more important determinations, such as hide substance, grease and moisture. 
Dr. Lollar advocated the inclusion of a statement in the methods of the 
precision in the analytical methods. The Committee considered the report 
to be of great importance and recommended that it be brought to the atten- 
tion of Council. It is to be recommended to Council that the matter be studied 
with the point of view of trying to discover the sources of error, and steps 
to be taken for their elimination. 





LEATHER CHEMISTS ASSOCIATION 


S. Dahl, National Bureau of St: ‘ds, was recommended as member t 


4 LO 

replace I. Serfass, who has resigned from the committee. 
The Chairman repor n the pr s of KK-L-311, Section 6,000, 
Chemical Analyses. suggesti and recommendations by this committee 


nave been I " ( the ler: Specifications Board and have been 


} 4 t 


accepted a i n. 
\ request by Mr. Ashcraft to the hide substance limits in KK-L- 
261-c, Cla , Type #1, changed from 30-42% hide substance to 32-44% 


was discusse \ ie nittee thre correspondence and the majority 


of the committee members have agreed to the propose | change. It has been 


suggested that this matter was not within the scope of this committee. The 
Chairman was delegated to forward this request to Tanners’ Council with the 


committee’s recommendation. 
The A.L.C.A. Tannin Analysis Committee is completing the revision of the 


tannin analy is methods. It was recommended that the final revision of the 


tannin analysis committee should be included in the pending revision of 


KK-L-311, Section 7,000, Tannin Analy is Methods. Since this work is 


largely editorial, the Chairman was delegated to include these recent revisions 


of the tannin analysis committee in Section 7,000 and forward it to the Federal 


ifications Board with the committee’s recommendation. 
ation KK-L-311, Section 60, Sampling and Acceptance Procedure, 
ed in detail. The change in sampling from three sampling positions 
criticism and discussion from the 


represen ‘s on the committee. It was pointed 


k done as basis for the change did not include sole leather. ‘The results 


mmendation { hange were made are therefore not applica- 

hat the generally accepted standard 
should be the basis irrespec- 
1 preferable for other types of 
sstablished which will convert 


sampling position to that of 


the sole leather representatives 
as being unsatisfactory and highly inaccurate. In the opinion of the committee, 
Section 60 needs clarification in several aspects in the definition of Sampling 
and Testing Procedure of ‘Finished Leather Articles’. It was moved and 
¢] 


seconded that Section 60 of -3 be rejected by the committee. The 


motion was carried, two members aining from voting. The Chairman 
expressed regrets that the TY i = as unable to recom- 


hat this was 


mendations of the Federal Specifications Board. He pointe 
the first instance in which agreement could not be obtained. 
The meeting adjourned at 11:00 P. MM. 
Cari G. TELANDER, Chairman 
A.L.C. A. Standards and 


lid 


Specifications Commuttee. 





MINUTES 


COUNCIL MEETING MINUTES 
THE AMERICAN LEATHER CHEMISTS ASSOCIATION 


June 1, 1952 


New Ocean House 
Swampscott, Massachusetts 


The meeting convened at 8:00 P. M. Those present were Messrs. Robert 
M. Koppenhoefer, Harold G. Turley, Carl G. Telander, J. Stanley Kirk, 
Robert B. Hobbs, John Teas, and Fred O’Flaherty. 

The minutes of the meeting of February 27th were read and received 
final approval. 

Council approved a special local registration fee for daily attendance at 
the meeting. 

Favorable reaction was evidenced for the 1953 meeting, the fiftieth anni- 
versary of the A.L.C.A., to be at Cincinnati, if suitable dates are obtainable. 
Also to have the Wisconsin Tanners’ Production Club sponsor one session. 

Council approved making Messrs. Caspar Drueding and Thomas Faust 
life members. 

Council voiced approval of having the meeting for 1954 in Philadelphia, 
and asking the Delaware Valley Group to conduct one session. 

Mr. Telander reported for the Tannin Analysis Committee. A more 
detailed report will be made at the June 3rd Council meeting. 

Mr. Wagoner requested that his committee on Industrial Waste Disposal 
be increased. He suggested Messrs. Presley and Harnly. Mr. Wagoner was 
advised to decide and Council would approve. 

Dr. O’Flaherty reported that Mr. Frank Marshall has agreed to the 
instrument prepared by the Association counsel. He will return same, with 
minor changes, in the near future. 

The following were appointed as the nominating committee: Mr. Robert 
Adams, chairman; Mr. A. C. Fleisch; Mr. David Wilson. 

The meeting was adjourned at 9:00 P. M. 


COUNCIL MEETING MINUTES 
THE AMERICAN LEATHER CHEMISTS ASSOCIATION 


June 4, 1952 


New Ocean House 


Swampscott, Massachusetts 


The meeting convened at 2:00 P. M. Members present were President 
Harold G. Turley, President-Elect Edwin Flinn, Council Members R. H. 
Hobbs and F. Leslie Collins, Secretary Fred O’Flaherty, visitors Messrs. 
John Teas, J. S. Kirk, and C. G. Telander. 
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Matters pertaining to the Technical Committees are to be transferred to 
Dr. Flinn. Dr. Flinn will go to Philadelphia and spend a day with Dr. Turley 
to arrange this. A report on the Technical Committee will then be prepared 
by Dr. Flinn. 

Council accepted the resignation of Mr. G. Stanbery as chairman of the 
‘Tannin Analysis Committee. ‘The Secretary is to confirm and express ap- 


r 
preciation for five years of conscientious service. 


Council appointed Mr. Arthur Kay as chairman of the Tannin Analysis 
Committee 


Council approved the additional members for the Industrial Waste Disposal 
Committee to assist Mr. J. F. Wagoner chairman; Messrs. E. E. Presley, 
W.C. Curtin, G. A. Butz, E. Thorstensen, and F. O’Flaherty. 

The formation of a new committee on Mechanical Leathers was approved 
by Council. Mr. Alfred S. Berens was appointed chairman of this committee. 
He is to organize his committee and submit through Dr. Flinn a list of 
members and the proposed program of the committee. 

Council approved the addition of the following members to the Mineral 
Leather Committee, Messrs. Louis Strymish and F. F. Axelrad. 

A letter from Mr. Blair was read and referred to Mr. Kay. 

Council approved the rearrangement of names in the Directory by putting 
all of the mutual members in a separate list. 

Council agreed that the Editor should consider the publication of the 
proceedings of the Wednesday morning practical session. Mr. Williams is 
to give this consideration and report to Council at the Fall meeting. 

Council ordered published in the Journal a letter received from Messrs. 
Drueding and Faust. 

Mr. ‘Teas reported briefly on the meeting finances and advised that the 
budget established would be followed. 

\ letter from Mr. S. K. Johnson, in reference to reporting sulfite cellulose 
when present in an analysis, was referred to Mr. Kay, chairman of the Tannin 
Analysis Committee 

Council accepted the following new members: Active: Mr. Bertram 
Christensen, Mr. Otto Eckert, Mr. John V. Geary, Mr. Richard E. Marrs, 
Mr. Gilbert D. Sart, Mr. Gunars Sultmanis, Mr. Herbert Weinstein. 

Transfer to active: Robert C. Purnam. 


Associate: Mrs. Kdwin S. Cavett; Mr. Henry W. Hansen; Mr. George A. 
Williams. 


Dr. Kirk reported briefly on the plans for 1953 meeting. It was agreed 


that the Wisconsin Tanners’ Production Club should be given a full session 


for a symposium on leather manufacture. The program is to be left entirely 
to the Production Club, Mr. W. R. Lotz, President. 
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Council approved a plan for all publicity to be coordinated through the 
office of the Secretary. The following committee which represents the Western 
tanners was approved; Messrs. Lotz, Harry Wilson, F. L. Collins, and Fred 
O’Flaherty, coordinator. 

Council agreed to meet the first week in November, 1952, in Washington, 
Dee. 


The meeting was adjourned. 
Respectfully submitted, 


Frep O’FLAHERTY, Secretary. 


ACCEPTANCE OF ALSOP AWARD FOR 1952 
By Joseru R. Kanacy 


Dr. Highberger, Mr. President, members of the American Leather Chemists 
Association. 

I wish to thank the Awards Committee for bestowing on me this recogni- 
tion which I honor most highly and appreciate most deeply. Such a recogni- 
tion by you, who understand the work which I am doing, shall always be 
gratefully remembered. 

The contributions, which I have made in the field of leather, are, to avery 
great extent, the reflection of the efforts of a number of different people, and 
I would like to take this opportunity to thank them. First of all. . . the Na- 
tional Bureau of Standards, whose facilities for research and consultation are 
unsurpassed; particularly, | wish to thank Mr. Wallace, Dr. McPherson, and 
Dr. Kline for providing the facilities for leather research; and my coworkers 
in the Leather Section and the Division of Organic and Fibrous Materials, 
who have done much of the laboratory work and have contributed numberless 
ideas. 


Secondly, I wish to thank the Office of the Quartermaster General, which 


for the past 10 years has generously supported our research work—especially 
do I thank Dr. S. J. Kennedy, Mr. C. W. Mann, and Dr. Ray Treichler, who 


have suggested many of our studies and have given valuable advice. 


Finally, my many friends in the American Leather Chemists Association, 
I wish to thank for their timely suggestions on many problems, and for their 
friendliness. 

In behalf of all of these, it gives me great pleasure to accept the Alsop 
Award for 1952. 


Thank you. 
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The Chemistry of Vegetable Tannins 


V. WATTLE 
Rosert C. PutTNAM 


United Shoe Machinery Corporation 
Research Division 
Beverly, Massachusetts 

Work on the structure of Black wattle tannin has been reported by several 
investigators including Corbett,! Heugh,? Roux,* Stephen® and Purnam 
and Gensler‘, 5. The following products have been reported as having been 
obtained from the tannin or its methylated derivative by alkaline fusion, 
permanganate or nitric acid oxidation, and acetylation: 
‘ 


Resorcinol (6), | 
Gallic acid (6) 
Monomethyl resorcinol (2) 

Trimethyl gallic acid (1), (2), (6), (9), (11) 
Veratric acid (1), (2), (6), (9), (11) 

Styphnic acid (6), (8), (9) 

3, 5 Dinitro, 2, 4-dihydroxy benzoic acid (10) 
5 Nitro, 2, 4-dimethoxy benzoic acid (9) 


Dodecacetyl derivative (5) 


In order to further clarify the relation between wattle and quebracho 
tannins, the dodecacetyl derivative of wattle 5 has been deacetylated to a tri- 
acetyl derivative. Previously quebracho tannin was shown to yield a triacety] 
derivative by deacetylation of its undecacetyl derivative. This would seem to 
indicate the presence of three aliphatic hydroxyl groups in wattle as well as 


in quebracho. 


A heptamethy! derivative of wattle has been prepared and this may be 


compared with the heptamethyl compound made from quebracho. 


Roux’ has reported a methylated derivative containing 36.47% methoxyl 
which corresponds approximately to the expected octamethyl compound that 


requires 35.99% methoxyl. 
If we accept all the experimental evidence recapitulated above as valid 


including the statement by Roux that terminal methyl groups are absent, a 


tentative structure may be advanced to explain the data as shown: 
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OH 
OH 


OH 
C30 Hog %0 


It may easily be seen that all of the derivatives and degradation products 
reported could have been derived from the suggested structure. The formula 


advanced indicates more than is presently known. The actual position of the 


bond joining the two halves of the molecule is not known. Likewise the posi- 
tions of the alicyclic hydroxyl groups have not been determined. 


Experimental 
The optical rotation of the dodecacetyl derivative of wattle was measured 
in acetone: 
A — 0.04 (0.1 55g. in 13 ml.) 


| : ~ 3a" 
Zz 
D 


The deacetylation of the dodecacety! derivative was carried out in the usual 
manner (4). After ethyl acetate extraction and recovery, it was dissolved in 
acetone, the insoluble portion removed and the solid recovered from the 


Deacetylation 


filtrate, then dissolved in hot water, a further insoluble portion removed and 
the solid recovered by freeze-drying the filtrate. The product weighed 0.1g. 
from 1.0g. starting material and had no melting point. 


Cale. Co Hes O» (O Ac); 

C 61.36 H4.58 Acl8.33 
Found C 61.24 H4.54 Ac18.33 Ash 1.97 
61.09 4.68 18.50 1.63 


Methylation 


Three grams of purified wattle tannin (5) was suspended in 50 ml. water 
and methylated with gentle warming by the alternate addition of a solution 
of 4.5 g sodium hydroxide in 25 ml. water and 10 ml. dimethyl sulfate. After 
acidification and recovery by filtration it was suspended in 50% methanol, 
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filtered out and « in a desiccator. It was then suspended in 25 ml. of 


absolute ethanol and treated with excess diazomethane in ether. The precipi- 


tate was filtered out after 18 hours and washed with ether. It was cream 
‘a 


and decomposed at 188°C. and was insoluble in boiling 1N sodium 


hydroxide solution 


colored 


Cale. Cy, Hie O OCH;); .H:O 
C 63.97 H 6.10 MeO 31.3 > C-Me None 
Found C 64.07 H 5.96 MeO 31.7 C-Me None 
so 9.1° (0.100 g. in 13 ml. acetone 
D ’ 0.07) 


‘The rotation was very difficult to read and may not be accurate. 


Zz 
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The Determination of the Over-all Basicity of 
Chrome Liquors* 


By 'T. C. Tuorstensen** and Epwin R. TuHers 


From the Division of Leather Technology 
Institute of Research 
Lehigh University 
Bethlehem, Pennsylvania 


In certain of our chrome liquor studies, relative to sugar reduced chrome 
liquors, it was found that the chromium could not be precipitated free from 
adsorbed organic matter; in other words, at pH 8.2 (turning point of phenol- 
phthalein indicator) pure chromium hydroxide is not precipitated but a 
compound of chromium to which is held certain of the sugar degradation 
products and thus the basicity as determined by the hot titration method 
(ALCA official method) is in error to this extent. It must be remembered 


*Delivered at the Symposia or hror ning isconsin Tanner's Production Club, 19 January 1952, 
Milwaukee, Wisconsin 


**Presently with the J. S. ¥ mpany, Baltimore, Maryland 
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that the official method premises the removal and subsequent titration of all 
the available acids present in the chrome liquor. The calculations for the 
acidity of a chrome liquor depend on the following equation: 


1) Cr(OH)SO,+2NaQOH-—Cr(OH),+Na.,SO, 
going forward to completion. 

Feigl and Kraus! in 1925 utilized a principle of anion replacement with 
basic aluminum salts for the analysis of such solutions. These investigators 


found that a solution of basic aluminum acetate is rendered alkaline when 


potassium oxalate is added to it. They postulated the following reaction: 
(2) Al(OH)(C:H;O0.)2.+3K2C,0 ,>K,;Al(C,0.)3+2KC3H;,0:+ KOH 


Blaedel and Panos? in 1950 discussed in great detail the several methods 
for determining the acidity and basicity of aluminum salts. These investi- 
gators point out the disadvantages of the potassium fluoride method for 
determining these factors and show the distinct advantages of potassium 
oxalate over all other complexing agents. Their method however was for 
aluminum salts only. The use of the potassium salt was advocated because 
of its great solubility as compared to the sodium salt. 


In the manufacture of “white” chrome tanned leather, oxalic acid is often 
used along with acid or syntans to give a so-called “bleach” to the grain 
surface of the chrome tanned leather. The oxalic acid easily penetrates and 
replaces other anions associated with the chromium and this reaction un- 
doubtedly is the formation of a number of non-tanning reddish purple tri- 
oxalato chromiates and thus giving a much less blue color to the grain surface 
of the skin. 

That oxalic acid penetrates and replaces other anions in the chromium 
complex very easily and almost quantitatively was shown by Theis and Thor- 
stensen 3 in 1946, and by Serfass, Theis and Clark‘ in 1947. These inves- 
tigators showed by means of spectrophotometric data that if excess oxalic 
acid were used, that practically all types of complex chromium salts could be 
easily converted to trioxalato chromiates by the simple expedient of boiling 
the complex chromium sample with a sufficient excess of oxalic acid. Serfass, 
Theis, and Clark utilized this principle in developing a rapid colorimetric 
method for determining chromium in chrome liquors. Modification of this 


principle to suit conditions should give a measure of the hydroxyl groups 


removed from the basic chromium salt. The reaction might be written: 
3) Cr(OH)$O,+3NaC.0,+H.SO,—>Na,{Cr(C.0,);]+1.5Na,$O,+0.5H,SO, 


Thus it can be stated that the addition of sodium oxalate to a basic chromium 
sulfate liquor produces a mole of sodium hydroxide for each mole of hydroxyl 
present in the chromium salt and with the subsequent production of stable 
sodium trioxalato chromiate. The sodium hydroxide formed is neutralized 
by the excess sulfuric acid added to the mixture. 
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LenicgH Metuop or DETERMINING OverR-ALL 
Basiciry oF CHRoME Liquors 


The method depends upon the removal of the complexed hydroxyl ion 
with known excess of sulfuric acid and then the formation of a stable chrom- 
ium oxalate complex after which the entire solution is back titrated with 


standard base. Since the chromium oxalate complex is not titrated the amount 


of added acid which is consumed by the reaction is a measure of the hydroxy] 


groups removed from the complex less the amount of free acid present in 


the original liquor. In other words, the over-all basicity of the chrome liquor 
is measured. 


Reagents: 
1. 2.5 per cent sodium oxalate solution adjusted to pH 8.3 
(c. p. Na.(COO),) 
0.5 N H,SO, accurately standardized 
0.25 N NaOH standardized against the H.SO, 


Pri cedure: 


A sample of chrome liquor containing between 0.05 - 0.1 gms. Cr.O; 
is placed in a 250 ml. Erlenmeyer flask. Fifteen ml. of 0.5 N H.SO, are added 
together with 50 ml. of 2.5 per cent sodium oxalate solution. The flask is 
placed under a reflux condenser, boiled for 1 hour, and then cooled. The con- 
tents are transferred to a titrating dish and the cold solution back titrated 
with 0.25 N NaOH to pH 8.3 using a pH meter as an indicator (phenol- 
phthalein may be used but since the endpoint color is masked, the results are 
not as accurate). A blank containing all the reagents should be run along 
with the sample. 


( 


Calculations: © basicity 


ml. NaOH blank x N NaOH)-(ml. NaOH sample x N NaOH) x 0.2534 x 100 
gms. (Cr.O; sample 
Notes: 

1. The time of boiling under reflux is not critical (1 hour). 

2. The limits on chrome concentration in the sample must be adhered 
to since less than 0.05 gms. Cr,O, does not yield a large enough difference 
titration for accurate results and more than 0.1 gms. Cr.O; requires both 
more acid and more oxalate. 

Since sugar reduced chrome liquors contain many stabilizing and mask- 
ing compounds, it seemed fitting to simulate such liquors by studying 33 
per cent basic sulfur dioxide chrome liquors to which had been added varying 
quantities of such stabilizing salts as sodium formate, sodium acetate, and 
sodium oxalate. ‘Three series of chrome liquors were made, 1) a series con- 
taining increasing quantities of sodium acetate up to 6 moles per mole 


Cr,QO;, 2) a series similar to (1) but sodium formate used in place of acetate, 
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and 3) a series containing sodium oxalate up to 3 moles per mole of Cr,Qs. 
All of these liquors were made up cold and allowed to age for one week. After 
ageing, each solution was analyzed for Cr,O;. The basicity of the various 
solutions was obtained by 3 methods, 1) the cold method or a rapid titration 
cold to pH 8.2, 2) the hot method (ALCA) or a rapid titration hot to pH 
8.2, and 3) the Lehigh method as described earlier in this report. 
Tue Errect or Sopium Acetate, ForMATE, 
\ND OXALATE on Basicity 


The addition of such salts as sodium acetate, formate, or oxalate to the 
33 per cent basic chrome liquor should not materially change the over-all 
basicity figure of the liquor. True, there will be coordination, little to great, 
f certain of their anions with the chromium. In the determination of over-all 
liquor basicity by the hot titration (ALCA) method, true values are obtained 


only if the complexly associated anions can be replaced by hydroxyl ions at 


pH 8.2 at 100°C. For the case of “‘sulfato” groups, this replacement is almost 
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quantitative in character but for strongly held organic anions, complete dis- 
placement generally does not obtain and thus errors are evident. In contra- 
liction to the hot titration method, the cold basicity method, if carried out 


rapidly, causes only slight displacement of complexly held anions, therefore 


the cold titration data are usually high. 


The addition of sodium acetate to a basic chromium sulfate solution 
brings about both masking and stabilizing of the basic chromium salt and 
therefore data obtained by the hot titration method are in some error. Data, 
obtained from the sodium acetate series, are shown in Figure 1. As can be 
een by a study of the data, the curve representing the Lehigh method shows 
no significant error over the range investigated, whereas, the curve for the hot 
titration method indicates a constant increasing error with increasing amounts 
of added sodium acetate. 


Sodium formate additions stabilize the basic chromium salt to pH values 


approximately 6.0 but not to the higher pH values obtaining for acetate 
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additions. It takes large quantities of formate anions to bring about real and 
stable association (in the cold) with the chromium. A study of Figure 2 shows 
that the hot basicity (ALCA) and the Lehigh method give for all intents and 
purposes the same results with the Lehigh method giving the lower values as 
should be the case. 


N BASICITY 


Figure 3 shows the effect of sodium oxalate additions. In this case, the 
oxalate associates very readily with the chromium and gives an extremely 
stable complex even into the high pH ranges and therefore the basicity values 
obtained by the hot titration method should be decidedly greater than those 
by the Lehigh method—such is the case. For oxalate additions, the cold and 
hot titration methods give almost the same values indicative of a very stable 
complex. 


The method outlined in this report has been used with a number of normal 
sugar and sulfur dioxide reduced chrome liquors and has given excellent 
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results. ‘The authors believe that it will yield more nearly true basicity values 


than any of the previous methods proposed for determining this factor. 
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Brazilian Tannins 


By FE. Bevavsxy and E. TEeRMIGNONI 


Chemical Laboratory 
S. A. Carlos Termignoni-Tanner) 
we, R.G.S. Brazil 
Brazil has n ‘es in all three kingd animal, mineral and 
razil has numerous resources in all three kingdoms, animal, mineral and 
vegetable, still undeveloped or even investigated. Vegetation, favored by 
ne : 


urplus rainfall and a benign tropical sun, flourishes luxuriantly. Only such 


exceptional conditions could create the enormous forests of the Amazon 
region, in northern Brazil and in Mato Grosso, as well as the ever increasing 


number of plantations of species rich in tannins in the southern states. For 


example the Acacia Negra plantations in the Rio Grande do Sul, started only 
twenty years ago, have reached an area of seventy million square feet. 


We have seen high, thickly wooded eucalyptus forests not yet six years old, 
alleys of lovely three year old mimosa (Acacia Negra) and bamboo. Vegetable 
tannins, like everything else here in Brazil, have been little studied or develop- 
ed and await future pioneers. In all probability those pioneers will find a 
number of other vegetable tannins besides those already used in this country. 
People here use several kinds of home made tannins for the purpose of making 
leather. Their fathers and grandfathers have produced good leather with 
them. Often bark, containing 15-20 per cent tannins is used, while wood 
containing an equal percentage of tannins, is burned. 


In this article we should like to discuss only those tannins in general use 
for making leather. 
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FIGURE 1—Plantation of Barbatimao Batatuba, Sao Paulo 


Ouebracho. 


First of all consider quebracho wood—Quebracho Colorado (Quebrachia 
Lorentzii, Gris.). Quebracho is not only used for the purpose of making 
tannin extracts, but it is also valuable for other purposes on account of its 
hardness and firmness. (The name quebracho means: quebra acha—breaks 
the hatchet). In Brazil it grows mostly in Mato Grosso. Near the Parana 
River there are tanning extract plants, some of which are quite modern. 

‘There are three different kinds of quebracho trees: 1. Urundai’ 2. Colora- 


do. 3. Quebracho Femea. 


For extraction purposes, trees 100 or 200 years old, 15 to 20 meters high 
and weighing about 1000 kilos are required. 


Generally the quebracho trees grow deep in the jungle and during the dry 
season are transported to a river or railway station on special carts pulled 
by six or eight oxen. The first operation of a tanning extract plant is the 
preparation of chips by means of special heavy machines (chippers) due to 
the hardness of the wood. The modern factories have 8 or 12 extractors made 
of copper and arranged for continuous counter current extraction under 
pressure (1.5-2 atm.) and 120-130 degrees centigrade. From the extractors, 
liquors with about 7 per cent tannins are obtained and afterwards are evapora- 
ted in a regular triple effect vacuum evaporator concentrating to 35 to 50 
per cent tannins. The liquid extract is then pumped into a vacuum evaporator 
equipment of special construction, where it is left for 16 or 18 hours until it 
reaches the desired density. When it becomes dense like resin, the black 
extract with a reddish shade is placed in double sacks (48-50 kgs.) which 
are left for 48 hours until the extract is quite hardened. This hardened ex- 
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FIGURE 2—Plantation of Barbatimao Batatuba, Sao Paulo 


tract may now be stored. Before shipping, the extract must lie in storage 
at least 120 hours. This extract contains 62-63 per cent tannins, 7-8 per 
cent non tannins, 7-8 per cent insolubles, 20-23 per cent water. Fifty hours is 
required to accomplish production. ‘The extracted chips, containing about 
40 per cent of water, are used for heating and other purposes. 


Barbatimao 


The most used and best Brazilian extract is produced from the bark 
Barbatimao (Barba de Timon Stryphnodendron Barbatimon Mart. In 


Portuguese is called Cortex Astringens Brasiliensis). The exploitation of 


young Barbatimao forests is already on an industrial scale. Every three years 


” 


in autumn, the cutting takes place. One “alqueire’” (2-4-ha.) produces 
about 100 “arrobas” (1 arroba - 15 kilos) of dry bark. The bark is gray- 


brownish, the cut reddish-brown, has an average thickness of 14 cm. 


\ smooth bark contains: 


Average Per cent 


Tannins brava aiiiele ares 27 
Non-Tannins ; 

Insolubles oipCaailles: «aE 
Water 14 


Sugar 1 


In January it blooms and has fruit in March. 


The liquor produced from this bark tans quickly and gives a good yield. 
The color of the leather is reddish, but without bleaching is rather dark. 
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FIGURE 3—Branch of Acacia Negra 


The fruit shells contain about 27 per cent tannins, the wood about 14 per 


cent. However, generally they are not used for leather tanning. 
Angico. 


Piptadenia rigica Benth. 

This is the name of many mimosa trees, but in different parts of the country 
nomenclature varies. Angico is found from Maranhao down to Rio Grande 
do Sul. The bark is used for leather producing purposes and sometimes also 
the wood is used for tanning. The extract is produced in the state of Paraiba 
only. In general the Angico tree is divided into two groups: the white and 


the red. They contain the same quantity of tannins. 
Aingico de Camp Per cent Anzgico de Mato Per cent 


Tannins 20.1 Tannins ; . 2 
Non-Tannins 5.9 Non-Tannins tut 9.5 


Insolubles 59.5 Insolubles 60.0 
Water 14.5 Water 14.5 
Sugar 2.0 Sugar. . ‘ 1.0 
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Plantation of six year old Ac. Negra—Rio Grande do Sul Guapore 


fcacia Negra. 
\cacia Decurrens, Wild, molissima, is cultivated in the state of Sao Paul 


and mostly in the southern states of Rio Grande do Sul and Santa Catarina. 


\ 


lhe bark contains its largest quantity of tannins when the tree is between 


three to four vears old, as is shown in the following table: 





BRAZILIAN TANNINS 


FIGURE 5—Plantation of eight year old Ac. Negra—Guapore Rio Grande do Sul 


A sample of Rio Grande do Sul’s Acacia bark gave the following analysis: 


Per cent 


Tannins 41.4 
Non Tannins 
Insolubles 


Water 


In the experimental felling of 5 years old Acacias made by us, one tree 
gave 8-10 kilos of dry bark and 0.25 cubic meter of wood. Trees sixty years 


old reached in diameter: 50 per cent - 6 inches; 30 per cent - 7 inches; 10 per 
cent - 8 inches. 
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FIGURE 6—Felled trees Acacia Negra Guapore, Rio Grande do Sul 


\verage analyse ‘extracts prepared from the bark are: 


Liquid Extract: Specific Gravity - 1.325 (20 degrees C. 


a 
Water 10.0 
Pannins $2 
Non Tannins 17 
Insolubles 


Sugat 


Water 

lannins 

Non Tannins 

Insolubles 

Sugar 

Dry Powdered Extract: 
Water 
lannins 
Non Tannins 
Insolubles 


ugar 
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FIGURE 7—The drying of bark 
Man gue. 


Mangua trees belong to different botanic groups: Rhizophora (Rhizophor- 
acees) Avicennia (verbacees) Laguncularia (Combretacees) Cassipouera 
(Rhizophoracees) and grow chiefly in the Atlantic Ocean Coast region from 
Para to Rio Grande do Sul, on valleys near rivers and banks of lakes (Ama- 
zonas). ‘Their leaves and branches renew rapidly so that they form thick 
forests “Manguesaes”’. For leather production purposes the leaves and bark 
are employed. For instance, the tanneries of Santos, Sao Paulo and its en- 
virons consume about 1,800 cubic meters of bark and 1,350,000 kilos of 


leaves during a year. The tanneries in Santa Catarina get their tannins 


almost exclusively from leaves of mangue trees and have a yearly consump- 
tion of 400,000 kilos. 


Dry Leaves contain: 


Per cent 


Tannins tierecemee ce ae 

Non Tannins bi = in ae 

Insolubles ; i, 

Water 14.! 

Sugar 4.2 
Bark from Candapauva: 

Solubles solids 

Non Tannins 

Tannins 
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FIGURE 8—The increase in diameter of the tree with age 1-10 years 


S 


Winter (July-September) is the best time for harvesting. From 100 kilos 
of leaves 16-20 kilos of 40Be’ extract are obtained. Fresh leaves have about 
70 per cent water, 5-10 per cent tannins; 1000 kilos of leaves producing 
1000 kilos of 7-8 Be’ liquor. 


The trouble with mangue trees tannins is that they contain a large amount 
of sugar. On 100 parts of tannins in fresh leaves, there are about 80-85 parts; 
n evaporated extract there are 128-156 parts and in powder extract 158 
parts. During the preparation of extract the non tannins increase. The 


extract in powdered form contains: 


lannins 
Non Tannins 


Insolubles 


Water 


\lso, the leaves contain a large quantity of ash and that is the reason why 


the liquid extract has about 10 per cent ash and the solid powder up to 16 
per cent. pH of the solution is 4.5 4.5. 


This extract is successfully used in local tanneries for coloring and filling 


chrome leather, replacing Gambier and Sumac. 


In the following table is shown the content of tannins in different Brazilian 
plants. 





Barbatimao 
Angico 

Kc ac ia Ne gra 
\pertaruao 
Capororoca 
Goiabeira 

Jatoba 

Mangue Vermelho 
Murici 


Sibipiruna 


THE MECHANISM 


Stryphnodendron 
barbatimao 
Piptodenia 
rigida 
\cacia 
decurrens 
Piper 
aduncum 
Rapanea 
ferruginea 
Psidium 
guaiava 
Hymenoea 
stilbocarpa 
Rhizophora 
mangue 
Byrsonima 
verbascifolia 
Caesalpinia 
tinctoria 


OF VEGETABLE 


TANNAGE 


Per cent 


Part of 
Plant 


Bark 30.9 
Bark 

Bark 

Leaves 

Bark 

Bark 

Bark 

Bark 


Bark 


Wood 


SUMMARY: 


Total 
Solids 


Per cent 
Non Tannins 


Per cent 
Tannins 


The enormous sources of tannins in Brazil are indicated by the analyses 
of many plants and the extracts produced from them. 
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The Mechanism of Vegetable Tannage 


By S. G. SHuTTLEWORTH 


INTRODUCTORY 


In an extensive review, the writer and Dr. Cunningham! have examined 
the literature on vegetable tanning and have concluded that the various 
phenomena of vegetable tanning can be explained adequately on the hydrogen 
bond theory, each tannin molecule and each protein chain being capable of 
multi point hydrogen bond attachment. Since the publication of this paper, 





ATHER CHEMISTS ASSOCIATION 


have produced further proof that the salt 
» group of the hide substance is a relatively 
natural tannins, while Tu and Lollar ‘4 

g properties of a number of 


» concluded that tanning is due to 


curs at the peptide linkage of the col- 


ind para-hydroxy compounds tan better 
lier suggestion that greater reson- 

gen bonds. The structure of col- 

the model proposed by Pauling 


formed of the stereochemical 


SomME GENERAL THEORETICAL CONSIDERATIONS 


vegetable and synthetic tannins is that they are 
molecular weight which would normally be com- 

» presence of strongly lyophilic groups. 
impli ppositely acting forces. One of these is 
the tendency for the water molecules to thrust the lyophobic parts of the 


molecule out ; ion, while the other is for the lyophilic parts of the 


molecule to molecule into solution. If these lyophilic parts of the 


to or held by receptive sites on a third component in 


] | 
I Cule t 


rium will be moved towards reduced solubility. The 


system is an equilibrium which will be 

f solute and the third component 
‘reaction between solute and the third com- 
to expect the Langmuir and Freundlich 
without in any way proving anything 
between the solute and the third 
description of tanning as ‘“‘adsorp- 

and the plotting of Langmuir and 

a recognition of the reversible competition 
1in, without proving anything about 


“polar adsorptionists” 7? have shown 
larity and surface tension. 


have in the past been invoked to explain the 


the existence of positively or nega- 
tively charged ions of the kind responsible for the lyophilic properties of cationic 
and anionic detergents and ting agents. Consider, for example, a sul- 
phonic acid gr é parafh On contact with 
water, the highly 1 positively charged hydrogen ions become distributed 


through the water and the potential difference thus created draws into solu- 
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‘negatively charged strongly lyophilic sulphonic acid groups together 


philic paraffin chains. A similar mechanism operates for the 


he sulphonic acid group. It is important to note that these 
if ionisation ceases, and that a soap loses its solubility as 
i 


as it is converted from the sodium salt to the carboxylic acid form. 


‘Thus, at the normal pH of tannage (pH 3.0 — 4.0), the operation of an electro- 


valent mechanism is likely to be confined to strong acids. At this pH range 
the lyophobic nature of the un-ionised carboxy groups is considered to be due 
to hydrogen bond forces, each hydrogen bond being able to hold a limited 


amount of lyophilic chain in solution, as evidenced by the limited solubility 


f butyric, benzoic and phthalic acids at low pH values. The mechanism of 
; I | 


Were creatl a le le j longer it ‘lectr le 

aitter greatly, as the molecule is no longer in two electrovatent 

f which is freely dispersed and hence drawing its oppositely charg- 

ed partner into solution. The molecule is now a single unit attached to water 
I 


molecules by hydrogen bonds. 


b) Hydrogen Bonds. ‘The mechanism of hydrogen bonds has received 
full consideration in our earlier paper. A simple static picture of this bond 
follows from the recognition of the geometric fact that a positive charge dis- 
tributed over the surface of the hydrogen atom is unable to neutralize ade- 
quately the negative charges distributed over the surfaces of very much larger 
atoms, particularly if the increase in surface is vastly out of proportion with 
the additional number of charges carried, as in fluorine (one charge), oxygen 


two charges), and nitrogen (three charges). The result is that the hydre gen 
will carry a small residual positive charge, while its associated atom will 


} 


carry a small residual negative charge, both of which may be enhanced by 
resonance effects. Thus the average polar solvent such as water has struc- 


tural characteristics due to hydrogen bends, and will tend to draw into solu- 
tion compounds capable of donating and receiving hydrogen bonds. Fig. 1 


1 
s} 


hows a two dimensional picture of an approximate structure of a wattle 


tannin molecule in aqueous medium. It is apparent that the multiple hydrogen 


bon 


d sites of the tannin cause it to become surrounded by an envelope of 
hydrogen bonded water molecules, thus accounting for the complete misci- 


of so large a molecule with water. 


c) Adsorption Forces. These are due to weak residual charges of a much 


lower order of strength than the hydrogen bond, and therefore of negligible 
consequences in any system lavishly endowed with hydrogen bonds. However 
in the case of certain types of synthetic tannin, where a large lyophobic 


molecule is held in solution by } ilic § he ten- 
dency of the lyophobic part to be held by weak residual charges to a compati- 


ble third component may well be sufficient to remove it from solution. If 
the third component is a protein, it seems most unlikely that these adsorptive 


forces will compete successfully with the hydrogen bonded water of the 
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FIG.1. APPROXIMATE STRUCTURE OF 
AQEOUS WATTLE TANNIN. 


protein, so that the compatible sites will most probably be confined to the 


non polar parts of the side chains. 


pH Titration Curves 
In order to bring out the differences in tanning mechanism caused by the 
operation of the three types of bonding force discussed above, the experimental 
work has mainly been devoted to a comparison between wattle tannin and a 
naphthalene sulphonic acid syntan, the former to illustrate a purely hydrogen 


bond mechanism, and the latter the electrovalent and adsorptive mechan- 
isms. 


Fig. 2 shows the titration curves of these two materials and also of tannic 
acid. 
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FIG.2. TITRATION WITH O'88N KOH. 
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a) Wattle Tannin. 


Curve 1 gives the titration of a sample of commercial 
wattle extract in which is present a small percentage of non tanning organic 
acids, (acetic, gallic, etc.). These acids can be eliminated by appropriate 
methods of purification, resulting in curve 2, from which it is apparent that 
wattle tannin commences titrating above pH 7.0, and gives a continuous line 
due to the titration of numerous aromatic hydroxy groups of overlapping 
pK values. Roux has shown that wattle tannin has one fully active pyro- 


gallol unit per Cis, which therefore gives an equivalent weight of approximately 


290 for the most acidic hydroxy group in the unit, which from curve 1 corres- 
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ponds to a pK value of 9.25. Calculation shows that an aqueous solution of 
wattle tannin at pH 3.0 will contain less than one ionised group per million 
C,,; units or per four million OH groups. This proves that electrovalent forces 
are of negligible consequences at this pH value. The suggestion of the salt 
formation theorists is that wattle tannin can be fixed by progressive precipi- 
tation due to interaction between this rare charged molecule and a charged 
protein amino group, although the combining power of collagen for wattle 
tannin would imply the neutralization by each amino group of a wattle 
tannin molecule of at least the size of that illustrated in Fig. 1. In other 
words, it is a prerequisite of the salt formation theory that the neutralization 
of the lyophilic attraction of only one of the pyrogallol OH groups of Fig. 1 
is sufficient to change the molecule from complete miscilility to extremely 
low solubility, in spite of the evident fact that the aqueous envelope will 
scarcely be disturbed, as more than 95% of the lyophilic groups responsible 
for solution of the molecule are not affected. 


(b) Tannic Acid. Curve 3 of Fig. 2 shows the titration of B.D.H. Tannic 
Acid. It is evident that there is a carboxyl group of pK value approximately 
4.7 giving an equivalent weight of approximately 750, plus acidic hydroxy 
groups of average pK 8.5 at least three times as abundant as the carboxyl 
group, and further acidic hydroxy groups titrating above pH 10.5. Calcula- 
tion shows that, at pH 3.0 and normal tanning concentrations, about one car- 
boxyl group in every 60 will be ionised, i. e. one per 45,000 molecular weight, 
which is not likely to be an appreciable contributor to the solubility mechan- 
ism of tannic acid. However, the molecule of tannic acid is lavishly endowed 
with groups capable of hydrogen bonding with water, so that the solubility 
mechanism is suggested to be similar to that of wattle. The contribution of 
electrovalent forces to the combination between tannic acid and collagen, 
though much greater than that of wattle tannin, is likely to be negligible at 
pH 3.0, though appreciable between pH 4.0 and the isoelectric point of the 
protein. At higher pH values the protein will be negatively charged and this 
will tend to repel the ionised tannin. 


(c) Naphthalene Sulphonic Acid Syntan. Curve 4 shows the titration 
curve of a naphthalene sulphonic acid syntan, while curve 5 shows the ti- 
tration of sulphuric acid. It is evident that the acidic groups are fully ionised 
through most of the pH range. The absence of hydrogen bond forming groups 
in the non ionic parts of the molecule makes it possible to conclude that 


solubility and tanning will be due to electrovalent and absorptive forces. 


FIXATION OF NAPHTHALENE SuLPHONIC AciIp SYNTAN 


Fig. 3 shows the uptake from aqueous solution of a naphthalene sulphonic 
acid syntan by various materials at different pH values. These materials 
were as follows:- 
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Hide Powder. Approved by I.S.L.T.C. Committee for tannin analyses, 
Batch No. c, 11. 

Decolorite. An acid exchange resin supplied by the Permutit Co. and 
stated to contain amino groups and large pore spaces suited to large mole- 
cules. In order to prevent the collapse of these pore spaces, the resin was 
maintained in a wet condition between manufacture and use. 

Wofatit C. A base exchange resin stated by the makers to contain both 
carboxy and aromatic hydroxy groups. 


” ‘ FIG.3. ABSORPTION OF SYNTAN. 
O y Up), 
Se 


- 
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Wofatit KS. ase e€ nge resin stated by the makers to contain both 
1} . ie ‘ 
ulphonic and aromatic hydroxy groups. 


Wofatit C and KS are given in B.1.0.S., Report No. 621. 


B.D.H. activate | charcoal for decolorizing. 


Structures for 


Solka-Floc, a wood cellulose of 99.5% purity. Very 


place from 1% solutions of syntan, not more 
‘ing removed from solution at equilibrium. The 
ontact with the adsorbing material with periodic 
a week at m temperature, this having been determined a 
lequate for equilibrium 

No appreciable fixation of the syntan at any pH could be detected with 
Wofatit C, tit KS, and Cellulose. 

Curve 1 of Fis hows that the uptake of syntan by charcoal exhibited a 
marked increase with increasing pH value, but there appeared to be no ob- 
vious correlation with the syntan titration curve, although the lack of cor- 
relation may have been due to the difference between internal and external 
pH due to adsorbed syntan. It would appear that the acidic form of the syn- 
tan gives the charcoal a high surface charge which inhibits further adsorption. 
Neutralization of syntan appears to overcome this, possibly due to adsorp- 
tion of sodium ions which are less mobile than hydrogen ions. 

Curve 2 of Fig. 3 shows the uptake of syntan by Decolorite. It is apparent 
that the effect is a dual one, being partly electrostatic attraction, which 
operates below pH 7.0, and partly adsorption, which is relatively independent 
f pH, and is responsible both for the residual fixation of syntan above pH 
7.0 and the pronounced shift of the curve from a lower pH region which 
would be the normal strong acid titration curve of Decolorite. 

Curve 3 ‘ig. 3 shows the hide powder uptake curve, which, by compari- 
on with curve 

no syntan upté 

In view of the “Sal ‘mation’ theory of tanning, it seems important to 
explore the significar f curve 3 of Fig. 3 in some detail. At the lowest 

ioni yntan is in equilibrium with hide powder. Hydrogen 

titrate the protein side chains, giving positive 

ups. The loss of hydrogen ions from the solvent 

without an equivalent | of anions would leave an excess of negative ions 
in the solvent phase, so that the syntan ions follow the hydrogen ions into the 


‘in and Pp itions adjacent to the positively charged amino groups, 


thereby reducing the free energy of the system to a minimum. This means a 


stoichiometric relationship between basic groups of the protein and syntan 
uptake at the lowest pH value. If, however, the syntan was a weak acid, 
and the low pH value was produced by the addition of a mineral acid, the 


latter would supply the hydrogen ions to the protein, and the attraction of the 
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positively charged protein would be shared between the mineral acid anion 
and the very low proportion of ionised weak acid groups. If these groups 
were freely soluble as in natural tannins, there would seem to be no reason 
to expect their fixation by protein in preference to the far more abundant 
charged mineral acid anions. At the isoelectric point the charge on the protein 
is zero, so that it is logical to expect the uptake of charged anions held by 
electrovalent groups to be zero. Any syntan fixed at the isoelectric point 
is thus a measure of the syntan held by adsorptive or other forces. As Peters ® 
has pointed out, if a hydrocarbon nucleus is repelled by water molecules in 
solution, there will be a decrease in free energy due to deposition of the hydro- 
carbon on any available non polar sites, even without assuming attractive 
forces between the absorbing medium and the hydrocarbon part of the solute 
molecules. As further alkali is added to raise the pH value above the isoelec- 
tric point, the protein becomes increasingly negatively charged by taking up 
alkali added to raise the pH. If the syntan is a strong acid, it will remain as 
the fully ionised sodium salt, and its anion will be repelled by the protein. 
If it is a weak acid, more alkali will be needed to titrate the acid to its sodium 
salt in order to raise the pH to the desired level. The negatively charged 
protein will repel the negatively charged syntan anion. 

The parallel problem of the uptake of acid dyestuffs has received extensive 
attention in Textile Chemistry. Fig. 4 shows curves given by Speakman and 
Elliott !® for acid combining capacity of wool which demonstrate the same 
phenomena as that observed for the combination of naphthalene sulphonic 
acid syntan with hide powder (curve 3 of Fig. 3). They have confirmed the 
work of many others that, when expressed in milli-equivalents, the uptake 
from solution of these sulphonic acid compounds can be expressed stoichio- 
metrically in terms of the combining power of the amino groups of the pro- 
tein, regardless of whether the dyestuff molecule is mono, di or tri valent. 


Further, that if the amino groups are only partly saturated with dyestuff, 


the amount of acid then taken up is proportional to the calculated amount 
of unreacted amino groups. Miekeley!! has shown that the acid binding 
capacity of collagen is not seriously impaired by tanning with natural vege- 
table tannins. 

Calculation of the number of milli-equivalents of syntan absorbed by hide 
powder from curve 3 Fig. 3, gives a figure of 101 milli-equivalents per 100 gms. 
of hide powder, compared with the acid combining figure of 85 given by 
McLaughlin and Theis!2. In the case of wool dyeing, Speakman and Elliott 

loc. cit.) attribute their somewhat high result to (a) slight decomposition 
of peptide groups under very acid conditions, (b) aggregation of solute mole- 
cules, and (c) adsorption of undissociated molecules. 

An important general observation which deserves consideration is the 
tendency for naphthalene sulphonic acid syntans and polyvalent ions such 
as phosphate to restrict swelling. Speakman and Elliott have shown that the 
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FIG.4. AGID DYES ABSORBED BY WOOL 
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combining power of phenol 2-4-6 trisulphonic acid for wool is such that all 
three negative groups are able to combine stoichiometrically with all the 
amino groups present, in spite of the fact that it is stereochemically impossible 
for all the sulphonic acid groups to occupy adjacent positions to their opposite- 
ly charged counterparts. The potential differences set up will be minimized 
by electron mobility, but are still likely to have a powerful restraining effect 
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on the swelling. Thus it does not seem necessary to invoke the idea of the 
anion bridge to explain reduced swelling by multivalent strong acids. 


FrxaTion OF WATTLE TANNIN 
Fig. 5 shows the equilibrium uptake of wattle tannin at room temperature 
by various adsorbents at various pH values. Compared with the reactivity 
of the syntan, it is apparent that the ability of wattle tannin to hydrogen 
bond has given it a far wider affinity for adsorbent than that conferred by 
the electrovalent activity of the syntan. A second remarkable point is the 
similarity in form of all the curves between pH 3.0 and 9.0, a common factor 


FIG.5. ABSORPTION OF WATTLE 
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being the profound fall in uptake at pH values above 7.0. Reference to the 
titration curve for wattle tannin (Fig. 2) shows that this is the pH range 
where the hydroxy groups are titrating, thereby substituting electrovalent 
for hydrogen bonds in the solubility mechanism. The alkali added to 
ystem to raise the pH above 7.0 is shared between the adsorbent and the 
tannin. This changes the tannin molecules from self contained units sur- 
rounded by envelopes of hydrogen bonded water molecules, to negatively 


charged anions plus an equal number of positively charged cations. The 


latter are not attracted to the adsorbent because it is already in equilibrium 
' 


with alkali, so that an electrostatic attraction is set up between external 


ions and internal ionised tannin in proportion to the relative number of 


1 


charged and um harged tannin molecules. 


\ second poi h arises from these curves is that the sulphonic acid 
resin Wofatit KS and the carboxy resin Wofatit C both show marked affinity 
for wattle tannin. However the absence of a comparatively marked increase 
in affinity of the carboxy resin in changing from pH 5.0 to 3.0, suggests that 
the carboxy group is not playing a major role in tan fixation, even though 
capable of hydrogen bonding at low pH values. The affinity of cellulose for 
wattle tannin is also worthy of note. 


Unfortunately the accessibility factor prevents undue emphasis being 
placed on the relative amounts of tannin absorbed. This is illustrated by the 
fact that an amino resin Wofatit M, ground similarly to the Wofatits C and 
KS used in Fig. 5, gave about the same order of tan uptake, compared with 


the much higher uptake of Decolorite which had pore spaces giving access 


} 
to the molecular network. 


It seem 


‘only materials which showed considerable 

in changing from pH 5 to pH 1 were those which 
access to the molecular network, viz., hide powder 

irder to ascertain whether this increased tannin absorp- 
ng at lower pH values, two intrinsically different con- 
introduced. The obvious one was to repress the swelling 
alt, but in view of the swamping effect of salt on other 
lso decided to use the tannin itself to control the 
pH only after an initial 2 day tannage at pH 4.8, 


librium at the new pH. The results are given in 


lues of the salt treated extract may have been 


in absorption was measured by difference. In the 


le powder, the pretannage was at a 25% higher con- 
the addition, after 48 hours, of 25 ccs of water 


HCL. It is evident that this has given a 
) 
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TABLE I 
pH Effect on Decolorite Uptake of Wattle Tannin 
Gms. Tannin absorbed by 5 gms Decolorite) 
Tanned in the 


Normal presence of Pretanned 
pH Value Tannage 5% NaCl at pH 4.8 


70 3.80 3.80 
4.05 3.79 3.80 
19 3.76 3.84 


TABLE 2 
pH Effect on Hide powder Uptake of Wattle Tannin 
Gms Tannin absorbed by 2 gms Hide Powder) 
Tanned in the 


Normal presence of Pretanned 
Tannage 5% NaCl at pH 4.8 


3.20 a 3.33 
3.40 a Sat 
3.62 3. 3.39 


somewhat higher fixation, which has not been reversed completely after a 
further 4 days tannage under the more dilute conditions. 

The results prove that the increased tannin uptake at lower pH values is 
due to swelling, which increases the accessibility of the protein or resin to the 
tannin. A second result, which is of considerable practical significance, is 
that the set of the fibre structure and the ultimate tan uptake are both to a 
very large extent dependent on the early stages of tanning, and independent 
of the later stages. 

The use of typical Langmuir curves to characterize the concentration 
effect on tan uptake by various materials is shown in Fig. 6. The fact, that 
the points lie on straight lines merely indicates that a reversible reaction is 
involved, as illustrated by the dotted line which has been calculated for the 


ionisation of a simple menobasic acid. 


STEREOCHEMICAL CONSIDERATIONS 


The importance of accessibility as a factor in tanning has been emphasized 
in the above experiments. The latest stereochemical model of collagen to 
be published is that of Pauling and Corey 5 who visualize the collagen mole- 


cule as consisting of three helical polypeptide chains hydrogen bonded 


together by their - N - C — groups. 


nm ® 
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FIG.6. LANGMUIR CURVES 
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a reproduction of their model, and a protein fibre can therefore be 
considered geometrically as a large number of long cylinders each containing 
three polypeptide chains. These long cylinders are linked to each other 
laterally by salt links between the side chains which project in all directions 
from the cylindrical molecules. In aqueous solution these cylinders will be 
covered with water molecules hydrogen bonded to the hydroxyproline groups 
and the polypeptide backbones. Water molecules will also be attacted to the 

COOH and —NH; groups on the side chains whether or not they are charged. 
This will constitute the “bound” water, and the free water will occupy the 
remainder of the space between the cylinders and side chains. In acid or 
alkaline solution the Donnan effect will draw additional water between the 
cylinders, forcing them apart, and thus causing two dimensional swelling. 
‘The two dimension nature of the swelling has been commented on by Stubbings 
and Theis!’ whose stratographic examinations of swelling of hides have 
shown that the hide fibers swell in thickness and not in length, so that the verti- 
cal fibers in the center of the hide contribute very little to the increased 
thickness of the hide, the latter being due mainly to swelling of the more 
horizontally disposed fibres nearer the grain and flesh surfaces. If tannage 
involved single fibers only, it is apparent that the maximum separation of 
the molecular cylinders prior to tanning would give the large tannin mole- 
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cules the optimum opportunity to reach all the sites on the cylinders and 
their side chains capable of hydrogen bonding to the tannin molecules. Ac- 
cording to the model of Pauling and Corey (loc. cit.) the polypeptide chains 
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of a collagen molecule are arranged so that each | 


mn © 


veniently situated to hydrogen bond to another, so that the molecule is able 


group is con- 


to link up most of its peptide group hydrogen bonds internally within the 
three chains constituting each molecule, leaving the hydroxy proline groups 
of the main chains plus side chain and amide groups free to hydrogen bond, 
plus peptide groups of the less well organized parts of the molecule. If the 


tannin molecules are able to penetrate along the surfaces of the cylindrical 


molecules of the organized parts of the protein and to approach the hydrogen 


bonded peptide groups sufficiently closely to compete for hydrogen bond 


AS, 


ome disorganization of the molecules would result. The fact that the X- 


l 


ray diagram is not seriously altered by vegetable tanning suggests that thi 


his 
does not normally occur to any great extent. In practice the protein is not 
in the form of an unrestricted single fibre, so that the tannin molecules must 
be able to diffuse between the fibres of the hide or skin, and thence into the 
fibers themselves. ‘Thus there must be an optimum acid and salt concentra- 


tion for each tanning material to give this condition. 

A second stereochemical factor is the tendency for the large tan molecules 
to become fixed in the outer layers of the cylinders comprising each fibre, 
thereby blocking the entry of other tan molecules. In the case of swollen 
fibres the spaces between the fibers may become so small that they are blocked 
by tan molecules which cross link and set the surface channels, thereby 
preventing penetration into the centre and resulting in the well known 
practical phenomenon of “‘case hardening”. The use of small, more loosely 
held tannins or non tannins in the early stages of tanning would thus seem to 
be a method of preventing the early blocking of the channels through which 
the tannins must pass to reach the surfaces of the internal cylinders. 

In regard to the choice of acid to produce the optimum amount of swelling, 
e organic acids are likely to be preferable to mineral acids for two reasons. 


In the first place they are capable of hydrogen bonding and hence filling a 


t} 


role as non tannins which promote passage of tannin molecules into the fibres. 
In the second place they have a buffering effect which tends to maintain a 


reserve of acid in spite of fluctuations in residual alkalinity carried forward 
by the hides from the lime pits. 


"TANNING MECHANISM OF NATURAL VEGETABLE TANNINS 


The above experimental work and theoretical considerations lead logically 


to the general conception of all naturally occurring vegetable tannins being 
large molecules capable of multipoint hydrogen bonding. These are surround- 


ed by solvent molecules (usually water) hydrogen bonded at numerous 


points over the surface of the molecule, thereby rendering them compatible 


with the solvent as a whole. The protein molecules, though insoluble for 
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structural reasons, are also capable of multipoint hydrogen bonding, the 
Cc 

chief sites being the - NH groups, the hydroxyproline groups, and the 

side chain amino and carboxy groups. In aqueous medium the protein mole- 

cules are separated by both hydrogen bonded and free water to an extent 


depending on the swelling. The tannin molecules diffuse along the protein 


molecules and become hydrogen bonded to the protein, the firmness of fixa- 
tion depending on the number of points and bond strengths of the attach- 
ment. ‘This theory provides adequately for all grades of attachment of 
tannin from very firmly fixed to ‘‘combined water solubles”’, and for solvent 
tannage and solvent stripping. Also the multipoint attachment provides 
bridging between protein molecules which accounts for the reduction in 
swelling of tanned leather. 

In the case of the condensed tannins or phlobotannins, the absence of 
carboxy groups makes an electrovalent mechanism impossible, except at 
pH values above 7.0, where the effect has been shown to reduce tan fixation. 
In the hydrolysable tannins, these appear to be mainly glucosides!4 with 
relatively few free carboxy groups, most of which will not be ionised at pH 
3.0 where tan fixation is high. Thus, although electrovalent forces may play 
some part, the mechanism is again predominately a hydrogen bond mechan- 
ism. In both cases the molecules are capable of multipoint hydrogen bond 
attachment, and in solution will be surrounded by bonded water molecules, 
so that the operation of these adsorption mechanisms which depend only on 
the mutual cohesion of lyophobic molecules or their joint expulsion from the 
solvent system must be discounted. 


TANNING MECHANISM OF SYNTHETIC TANNINS 


The experimental work has been confined to a maphthalene sulphonic acid 
syntan, which has been shown to possess strongly lyophilic sulphonic acid 
groups, which drag into solution a large lyophobic molecule. Tanning is 
mainly a stoichiometric reaction between the acid groups and the protein 
side chain amino groups, with a small additional uptake which may be due 
to the presence of lyophobic carbon chains along the protein side chains which 
adsorb the lyophobic part of the syntan molecule. This is not considered to 
be adequate to explain reduction in acid swelling of the tanned protein, but 
instead it is suggested that multivalent ions reduce swelling through not 
being able to occupy positions simultaneously adjacent to all their oppositely 
charged protein side chain counterparts. 

It is evident that it is possible to conceive of syntans occupying the whole 
field between naphthalene sulphonic acid and wattle tannin, i. e. with me- 
chanisms which may be (a) entirely electrovalent, (b) partly electrovalent 
and partly adsorbtion, (c) partly electrovalent and partly hydrogen bonding, 
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d) entirely hydrogen bonding. Marked differences in leather properties 


} 
i 
] 
j 
and 


yield may be expected as types (a) and (b) will not only combine almost 
entirely with the side chains but will also tan mainly at low pH values, while 
types (c) and (d) will have a much broader tanning range and a far morc 
multipoint attachment. The true “replacement” syntans are likely to be in 


( ategory (d ). 


Lignin SuLtpHONIC ACID 


This paper would be incomplete without some consideration of lignin 
sulphonic acid. Lollar, Buchanan and Niemeyer!’ have found that the 
tanning properties of the lignin sulphonates are influenced by the type of 
wood (i. e. the type of lingin) and the cooking conditions, and can be corre- 
lated directly with their precipitability with high molecular weight amines. 
Kremen and Lollar? have shown that the presence of the free amino group 
of collagen exercises a substantial influence on the fixation of lignosulphonates, 
but is of slight importance with quebracho. Myrobalans is noted to be inter- 
mediate. The pH effect of tannage was significant. Whereas the degree of 
tannage of quebracho changed from 79.2 to 67.8 in changing from pH 3.75 
to 6.0, that of magnesium lignosulphonate fell from 49.6% to 33.3%, while 
“Rayon Cook” lignosulphonate changed from 44.8% to 24.6%. Subsequently 
Lipsitz, Kremen and Lollar’ have shown that certain magnesium ligno- 
sulphonates could give leathers of similar chemical analyses to the other 
tannages, but the leathers were more sensitive to tryptic digestion than que- 
bracho and wattle tanned leathers. 


From these results it seems evident that the tanning action of lignosul- 
phonates is partly electrovalent and party either hydrogen bonding or ad- 
sorptive. In order to improve their suitability for tanning, Lipsitz, Lollar 
and O'Flaherty '6 have suggested the introduction of more hydrogen bonding 


| 


units into the molecule, a suggestion which we endorse fully. 


SUMMARY AND CONCLUSIONS 


1. The vegetable and synthetic tannins are organic compounds of large 


molecular weight which would normally be completely insoluble in water 
except for the presence of lyophilic groups. 


2. If the lyophilic parts of the tannin molecule are attracted to or held by 


receptive sites on a third component added to the tannins+solvent equilib- 
rium, the equilibrium will be moved towards reduced solubility. 
attraction may be elec trovalent, hydrogen bonding or adsorption. 


2 
3. 


Forces of 


Electrovalent forces promote solubility of ionised tannin molecules 
only, and at pH 3.0 will be confined mainly to sulphonic acid syntans, as the 
number of ionised groups per molecular weight aggregate is one per million 
for wattle tannin and one per 45,000 for tannic acid. 
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4. Hydrogen bond forces are responsible for the high solubility at low pH 
values of all natural vegetable tannins, the molecules of which are surrounded 
by hydrogen bonded envelopes of solvent. 


5. Adsorption forces are considered to be of negligible consequence in a 
system lavishly endowed with hydrogen bonds, but important in molecules 
which are largely lyophobic, these being likely to be adsorbed mainly on the 
lyophobic parts of protein side chains, and unlikely to compete successfully 
with hydrogen bonded water on the lyophilic protein sites. 


6. Comparative experiments with various adsorbents at different pH 
values show striking differences between wattle tannin and naphthalene 
sulphonic acid syntan, and confirm the opinion that the mechanism of 
tannage of wattle tannin is entirely hydrogen bonding, while that of the 
naphthalene sulphonic acid syntan is almost entirely electrovalent. Other 
types of syntan and also sulphite cellulose are considered to have tanning 
mechanisms which are partly electrovalent, partly hydrogen bonding, and 
partly adsorptive. The true replacement synthetic tannin is considered to be 
one which is lavishly endowed with hydrogen bonds. 


7. The marked increase in uptake of wattle at low pH values is shown to be 
due to increased accessibility caused by swelling of the protein or amino 
resin, as it was eliminated either by tanning in the presence of 5% salt or by 
a pretannage at pH 4.8. 


8. The restriction of swelling of collagen by vegetable tannage is considered 
to be due to crosslinkage caused by multiple hydrogen bonds. In the case of 
sulphonic acid syntans and phosphoric acid, restricted swelling is believed 
to be due to electrostatic attraction of multivalent anions unable simul- 
taneously to occupy adjacent positions to oppositely charged counterparts 
on the protein side chains. 


9. The collagen model of Pauling and Corey (loc. cit.) is shown to fit well 
with the two dimensional swelling of collagen in acids and alkalis, and it is 
concluded that the need for tannin diffusion between fibres as well as into 
fibres requires an optimum acid and salt concentration for each tannin. The 
phenomenon of ‘‘case hardening” is evidently due to blocking of the narrow 
yassages between swollen fibres, and the function is noted of small more 


I 
loosely held tannins or non tannins in holding open these passages. 


10. The advantages of organic acids rather than mineral acids for deliming 
are considered to be their greater buffering power, and their ability to hydro- 
gen bond along the surface channels and thus assist penetration. 


11. The various active sites of the protein and the varying amounts of 
cross linkage possible, are considered to be sufficient to explain the differences 
between fixed tans and combined water solubles. 
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ABSTRACTS 


Statuory Developments in the Field of Water Pollution Control. By C. MI. Hender- 
son. Eng. Bull., 35, No. 6 (Purdue University) 43 (1951). Through Sew. and Ind. Wastes 
24, 802 (1952). In a general way there are presented the conclusions of a study by the Divi- 
sion of Water Pollution Control, U.S. Public Health Service, and the Office of the General 
Counsel, Federal Security Agency, on pollution control laws in the various states. The com- 
mon law and its limitations are discussed. The principal drawback to dependence on the 
common law is that final decisions must rest with the courts, which can engage in only 
limited advance planning. Proper uses of natural resources require planning by government 
agencies and statutes by legislative bodies. The earliest statutes took the form of prohibi- 
tions of certain types of polluting discharges. The next important class of statutes was 
designed for the protection of health. In this area, regulation progressed from prohibitive 
measures to the vesting of administrative discretion in a technically competent agency. A 


great number of miscellaneous statutes, directed in some instances toward the prevention of 


pollution for the protection of specific stream uses and in other instances toward the exempt- 


ing of certain industries, resulted in confusing administrative responsibility in many of the 


states. This led to what is termed “the modern trend,” in which all state agencies interested 
in water pollution are merged into one over-all policy board responsible for promulgating a 
single set of rules and orders to control the subject from the state administrative level. At 


present some 30 states have adopted comprehensive legislation of this type. 
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The over-all agency is charged with controlling pollution so as to permit waters to be put 
to the best possible use. Its principal tools are generally: (1) limitations of new pollution 
through requirement of permits for new or increased waste discharges and (2) adequate 
enforcement powers to clean up existing situations. Although most of the statutes enacted 
in the last decade conform to these principles, they vary widely on particular points from 
state to state. Model legislation for pollution control has been incorporated in a “Suggested 
State Water Pollution Control Act,” which was developed by the Public Health Service and 
is sponsored by the Council of State Governments. In recent years there has been recogni- 
tion that the pollution problem goes beyond state lines. This has led to the development of 


several basin-wide compacts for interstate cooperation in pollution control. 3. FW. 


Standards for Treated Industrial Wastes. By F. B. Milligan. Eng. Bull., No. 6 (Pur- 
due University) 105 (1951). Through Sew. and Ind. Wastes, 24, 804 (1951). The purpose 
behind the development of water quality standards (dilution, efluent quality, or stream 
quality standards) is to provide a tool for use in the protection of public waters. Treatment 
to abate pollution, one of the most important measures for stream protection, is cheaper at 
the source than the sum of the costs at the points of use. Treatment at the source likewise 
places the cost on the originator of the damage. Effluent standards are useful criteria, par- 
ticularly in the early stages of stream clearance programs in heavily industrialized areas, if 
they are properly determined and are applied with due consideration of the categories of 
the stream involved. In the later stages of restoration, stream quality standards have a 
definite place. Dilution standards are not adequate, as they are only approximate and can- 
not be applied to all stream conditions. Following a review of effluent standards established 
by other state and regional groups, the author discusses the effluent standards used in Penn- 
sylvania. Industrial establishments are required to provide treatment of their waste waters 
equivalent to that for sewage, based on careful study and investigation. Primary treatment 
of sewage is defined as the removal of practically all setteable solids and at least 35 per cent 
of the B. O. D., effective disinfection of pathogenic organisms, satisfactory disposal of sludge, 
and a final efluent suitable for discharge into the public waters. In addition, oils, greases, 
acids, alkalies, toxic, putrescible, taste- and odor-producing substances, and other substances 
inimical to the public interest in the receiving stream must be removed. Complete treat- 
ment of sewage is similarly defined, except that removal of practically all of the suspended 
solids and at least 85 per cent of the B.O. D. load is required plus effective disinfection. 
Intermediate treatment is defined in accordance with the need in each substance. Through 
the cooperation of industry committees with the state authorities, standards have been estab- 
lished for the wastes from milk processing plants; from oil, natural gas, and other wells; 
acid pickling liquors and metallurgical plants; and all wastes from pulp and paper mills in 
Pennsylvania. Similar standards are currently under development for the tannery and tex- 
tile industries; 


eventually standards will be developed for all waste-producing industries in 


the state, J. F. W. 


The Administration of Stream Pollution Prevention in Some States. By Harold E. 
Babbit. Eng. Bull., No. 6 (Purdue University) 239 (1951). Through Sew. and Ind. Wastes, 
24, 809 (1951). 


authorities in 26 states. 


The author reports his conclusions after visits to stream pollution control 
Comments are offered and state laws abstracted and quoted to 


emphasize certain administrative trends. Administration of stream pollution prevention 
varies from state to state and in 


y 


general is in a condition of flux. Variations in control in 
Massachusetts, California, Maryland, Connecticut, Virginia and Illinois are discused. The 
standard of streams, with New York State law as an example, is discussed. Sections of the 


law are quoted at considerable length. The role of interstate pollution control authorities 
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a 


is discussed and a list of these is presented. The author discusses the attitudes toward pol- 
lution control that he found in talking with (1) enforcing authorities, (2) polluters (3) 
users of the stream, and (4) the general public. A recent trend in state legislation toward 
divorcing the control of stream contamination from the control of stream pollution is noted. 
The removal of pollution authority from the Board of Health in California to Regional 
Water Pollution Control Boards is commented upon in some detail with mention to similar 
situations in Maryland and Connecticut. In some states, typified by South Carolina, a 
water pollution control authority exists within the state health department. In summary of 
the 26 states visited, complete jurisdiction over all stream pollution is assigned to State 
Health Departments in 20 states, whereas in the 6 other states these departments have lost 
control of pollution not directly affecting the health of the people. j. F. W. 


Management’s Approach to Waste Disposal and Stream Pollution. By Frank M. 
Shipman. Eng. Bull., No. 6 (Purdue University) 324 (1951). Through Sew. and Ind. 
Wastes, 24, 812 (1951). In presenting a comprehensive approach of industrial management 
to the problems of liquid wastes disposal and stream pollution the author selects five cate- 


gories considered to be of major importance; viz., (a) custom, (b) objective of regulatory 
agencies, (c) education, (d) cooperation, and (e) cost. Industrial establishments have 
been concentrated at points of vantage with reference to raw materials, sources of power, 


ease and economy of transportation, and availability of personnel; streams have been used 
for disposal of sewage and industrial wastes resulting from such concentrations and from 
congregations of masses of people in limited areas. The problem of the future resolves it- 
self into (a) a practical approach to pollution correction by established municipalities and 
industries and (b) the prohibition of increased industrial activities in over-crowded areas. 
Cooperative effort is the essence of the successful approach to pollution abatement and con- 
trol. Assistance to regulatory agencies by technical men of industry in wastes definition 
and evaluation is advocated. Industrial management has a definite responsibility of account- 
ing in terms of a “dollars and cents” yardstick. Consequently, the cost of installations for 
prevention of stream pollution, as for installations pertinent to any phase of production, 
must be analyzed from the standpoint of economy. jJ.F. W 


Discussion on Trade Waste (Tannery) Purification Plant. By W. Foster. Jour. and 
Proc., Inst, Sew. Purif., Part 2, page 98 (1950). Through Sew. and Ind. Wastes, 24, 927 
(1952). A description is given of a chrome tannery treatment plant in Scotland with a 
daily volume of 65,000 gallons, including 16,000 gallons (Imperial) of sulfide liquors from 
the liming process. The sulfide liquors were treated by aeration and the addition of cop- 
peras and then added to the main plant waste after the latter had been settled for 8.25 hr. 
his treated material was then discharged to the city sewers for further treatment with the 
sewage. Treatment results of the mixed effluent are given as follows: 

Before After 

Treatment Treatment 

(p.p.m. ) (p.p.m.) 
Ammonia N 120 38 
Albuminoid N 190 13.9 
B. O. D. 600 320 
Sulfides 4180 46.3 
Fats 46 18 
Susp. Solids 448 
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Soil Conditions Are Affected by Tannery Waste Water. By C. R. Iyer, R. Rajago- 
palan and S. C. Pillai. J. Indian Institute Sci., 34, 163 (1952). A piece of agricultural 
land adjoining the area where waste waters from a tannery were impounded was steadily 
becoming infertile, although the soil was some years before fairly porous and fertile. The 
belt of land contiguous to this area maintained its porosity, friable texture, and its natural 
color and continued to be highly productive. This led to an investigation of the tannery 
effluents and soils, with conclusions as follows: The tannery effluents invariably contained 
high amounts of sodium chloride and also small amounts of chromium and arsenic. The 
vegetable liquors were the usual dark colored, odorous liquids. Soil from the affected belt 
contained large amounts of soluble salts, especially sodium chloride. The mechanical tex- 
ture of the soil was adversely affected, especially with regard to pore space and water hold- 
ing capacity. Sodium clay had formed and in consequence, the lime had leached out. The 
soil had become alkaline. Soils from the fertile belt showed none of these undesirable 
characteristics. It was evident, therefore, that the waste waters from the tannery were 
responsible for the deterioration of the soil. 


Water Analysis. By S. K. Love and L. L. Thatcher. Anal. Chem., 24, 294 (1952). 
This constitutes the fourth annual review of analytical procedures applied to the analysis 
of water and reported in the technical literature. In this review a section is devoted to 
instrumentation, another section is given over to qualitative detection of trace elements in 
water, while a third section discusses advances in colorimetry applicable to water analysis. 
One hundred thirty-five references are cited. 


Coatings. By T. G. Rochow and R. W. Stafford. Anal. Chem., 24, 232 (1952). This 
review of the literature of the past year on coatings covers advances in chemical and physical 
analytical methods applicable to organic high polymers and associated oils, waxes, pig- 
ments, and plasticizers. General analytical schemes are considered first. The next section 
is devoted to the generally applicable resinography and related topics, the fundamental 
importance of which is evidenced by the increasing activity in this field. Monographs on 
the analysis of component parts of organic coatings are then considered in the order: sepa- 
rate classes of resins oils, waxes, pigments and plasticizers, and specific constituents or func- 
tional groups. Auxiliary references to a limited bibliography on relevant descriptive or 
evaluative literature are presented as generally helpful background information. A total of 
158 references are cited. 


Solid and Gaseous Fuels. By H. T. Darby. Anal. Chem., 24, 244 (1952). 
stitutes the third review of the analysis of solid and gaseous fuels. 
from September, 1948 through September, 1951. 


This con- 
It covers the literature 
It discusses the sampling, testing, and 
analysis of such fuels as coal, coke, wood charcoal, and briquets. 


One hundred twenty-nine 
literature references are given. 


Tanning Machinery in Practice. III. By C. Hall. Lea. Trades Rev., 99, 131 (1951). 


The reasons for the failure of tannery machinery to perform satisfactorily or to withstand 
wear are discussed, 


East African Hides and Skins Industry. Assessing the Value of Air Drying 
Processes. By M. H. French. Lea. Trades Rev., 99, 333 (1951). 
over poles were found to damage where pole and hide contacted. 


Hides or skins dried 
Hides dried on frames or 
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in sheds were equally well preserved, however, since frame drying conditioned the hides in 
a shorter period of time, this method produced less hair slip and is to be preferred in the 
rainy season. The author summarizes his observations as follows: “Shed or suspension 
drying permits a more uniform rate of dessication and allows sufficient time for moisture 
from the central layers to move to the surface and evaporate before the outside layers be 
come case-hardened. Recent experiments in Nigeria have indicated that the rapid drying of 
property suspended hides does not result in grain cracking. When pegged out on the 
ground the upper surface of hides and skins is rapidly dried by the sun and, because of 
changes in the nature of the surface proteins, become case-hardened. Under such condi- 
tions a central layer can be enclosed, within the dry surface layers, which may remain 
moist for a long period after removal to the store. This moist layer can serve as a fertile 
medium for bacterial action for a long time after the hides and skins are apparently quite 
dry. Bacterial damage of this nature can lead to a separation of the outer layers of the 
pelt in the beamhouse, a defect which is known as sun blister. When pegged on the ground 
the hair side is in actual contact with the ground and drying of this surface may, therefore, 
be retarded sufficiently to allow bacterial action to take place. This results in damaged 
grain, eroded patches and even holes through the substance. When pegged on the ground 
there is considerable danger of over-drying, which can alter the fibril structure so that its 
ability to absorb water is permanently impaired and the fibrils are unable to resume their 
natural crinkly character. At the same time the intra-fibrillary proteins and any collagen 
degradation products are denatured and converted into insoluble cements. This, of course, 
interferes with their subsequent removal in tanneries and reduces the value of the resultant 
leather. With pegging in the sun a thin parchment-like film may form over the flesh surface 
of the drying hide or skin. During the subsequent tannery processes this membranous film 
does not swell easily in water, causes difficulties during fleshing and also retards the pene- 
tration of water, lime and tannins, ete., into the pelt. When pegged on the ground little 
cooling can take place and the temperature of the drying hide or skin may rise consider- 
ably. As is well known, heat and moisture are ideal conditions for the conversion of col- 
lagen into glue, and it is possible that this chemical action takes place and adds to the 
damage done by putrefactive organisms. Even when hides and skins are suspension dried, 
it is essential to remove fat and the larger lumps of meat from the flesh side. This is 
because the lumps retard drying and encourage putrefactive damage in the underlying hide 
substance. If superfluous lumps of fat are left on a hide which is pegged on the ground 
the sun’s heat may cause a rupturing of the fat cells, so that the freed fat can seep over the 
surface and into the hide substance. This free fat will retard drying over a larger area 
than that immediately below the lump of fat while the freed fat is more readily hydrolysed 


or oxidized to a rancid condition with the liberation of fatty acids. 


The Tanning and Dressing of Sheepskins, Lea. Trades Rev., 99, 135 (1951). The 
two principal uses for sheepskins are for tanning into basils and roans and for splitting in 
the limed or pickled state for skivers and fleshes for chamois and washable glove leathers. 
After pickling, sheepskins are degreased by drumming in 50 per cent warm paraffin with the 
addition of 1 per cent surface active agent for 2 hours, followed by fleshing and washing in 
warm brine. They are then degreased before or during tanning, or solvent degreased in the 
crust. Basils are drum tanned in two days or paddle tanned in a week. A blend of mild 


vegetable tannins is used. Skins oiled and dried are known as crust basils. The basils are 


then sorted according to the use to which they will be put, dampened, shaved. stripped with 
borax or sodium carbonate, soured or bleached 


with oxalic acid or acid syntan, retanned 


with vegetable tannins or dyed, fatliquored and dried. Natural leathers are rolled. Glazed 


leathers are sprayed with casein or albumin, bound finish, then with formaldehyde to fix the 
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finish, and glazed. Smooth finish basils are sprayed with a casein wax bound finish or with 


a synthetic resin emulsion and plain flat plated. Fancy embossed basils are sprayed with 
synthetic resin bound finishes, embossed, and often faney lipped with shellac. The chief 


requirement of hat leathers is resistance to perspiration 


Myrobalams: Indian Methods of Production. By B. Wilson. Lea. Trades Rev., 


100, 605 (1951). The myrobalam tree grows in the jungle forests of India and is most 
prolific in the Central Provinces. Other important areas are the Rajapore and Bhimli dis- 
tricts. The fruit bears from April to May onwards and is mature towards the end of Sep- 
tember, when it falls from the tree. The jungles are the property of the government and 
every few years are auctioned to the highest bidder, the lease running from 3 to 10 years. 
A lessee may control an area of 500 square miles, has his established collecting centers out- 
side the jungle and adjacent to road or rail. He relies on casual labor or native dwellers to 
collect the nuts. At the nearest established sorting and crushing center the nuts are hand- 
picked and graded. Crushing is hand work also, carried on principally by women. There 
is agitation on the part of the importer to screen and sieve the crushed nuts, thus precluding 
dust and foreign matter from bulk shipments. 


Trade Wastes and Their Treatment. Lea. Trades Rev. 100, 65 (1951). Before 


tannery effluent enters the town’s sewers, or is discharged to rivers or streams, certain pre- 


liminary purification treatment is often necessary. It is suggested that this consist of three 
steps, namely: (1) collection of waste liquors into a suitable tank or series of tanks, (2) 
sedimentation or addition of coagulant and sedimentation, and (3) filtration. Limes and 


soaks present the most serious problem in effluent purification. 


Production of Chrome Retan Leathers. Lea. Trades Rev., 100, 597 (1951). Tan- 


ners in Great Britain have heretofore avoided the use of vegetable tanning agents, except 


mordants, on chrome leather. It has been found, however, that it is possible to tan lightly 


with chrome, and then retan with a syntan or a combination of syntan and vegetable tannin. 


The leather should contain about 2.5 to 2.7 per cent Cr.Os. Chrome tanning is followed by 


approximately 2.5 per cent syntan, and retannage completed with myrobalams and wattle. 


A fuller, mellower leather is thus obtained. 


Renovation Processes for Leather Goods, By A. J. E. Moss, Lea. Trades Rev., 100, 


599 (1951). Directions are given in detail for the cleaning of leather clothing, gloves, etc. 


Fighting the Menace of the Warble Fly, I. German Methods and Experiments. 
Lea. Trades Rev., 102, 371 (1951). A select committee of the Committee for Hide Im- 


provement met in February, 1951 at Wiesbaden with representatives of the Ministries of 


Agriculture, Food and Forests, and scientists concerned with cattle disease and insect dam- 


age. Walter Freudenberg reported on the fight against the warble. Dr. Schmidt, Essen, 


reported that chemical treatment had almost superceded mechanical treatment by hand. 


Dewarbling before turning cattle out to pasture had proved insufficient as warbles emerge as 
late as September. 


RK. Goetz reported that the warble fly damaged not only leather, but the 


health and development of the cattle. Young animals with more than 12-20 warbles were 


slow in growth; milk cows with more than 20-30 warbles gave less milk; warbles wandering 


through the back of young cattle might cause spinal disease. Large numbers of Hypoderma 


lineatum gathering in the vicinity of the throat might cause paralysis or inflammation of the 
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hag 


is. Festering of warble lumps were the cause of painful inflammation of the hide. 


Warble allergies further killed or damaged a large number of cattle 


warbling Pains should be 


" 
t 
| 


with or without de- 
taken to kill warble flies out of doors or when it is depositing 


its eggs The best dewarbling period is considered to be mid-February until September. 


Hides with less than 10 warble lumps can be hand treated but above this number they should 
be washed with a good derris root infusion. R. Kuhl reported that D.D.T. spray was ineffec 
tive. Dr. Enick, Hamburg, examined the efficiency of several insecticides and disinfecting 
ivents. The washing method of application was used. The drugs used contained colloidal 

ir. Materials used were Dekaseptol, an emulsion containing carbon disulfide and chloro- 


form: Jacutin, a hexachloreyvclohexan; Sebacil, containing an organic thiosulfate; Derrilavol, 
i derris drug. The derris drugs penetrated particularly well. The other products were not 


quite so successful as those containing derris. Prophylactic treatment 
preferred to D.D.T 


tion of the 


with Jacutin was 
Frequent change of pasture land, sprinkling pasture with Nexit, isola- 
pasture by means of cropland were tried without success. 


It was reported that 
some districts may be free of 


warbles because of certain undefined natural conditions, and 
it is suggested that these be investigated. 


Fighting the Menace of the Warble Fly. How It Is Being Eradicated in the 


Netherlands. Lea. Trades Rev., 102, 597 (1951). Compulsory eradication of the warble 


is based on the rules of the Health Service and on legal regulations. These include the 


prohibition of bringing cattle with warble swellings to pasture and the obligation of killing 
is many larvae as possible if the cattle in the pasture are already infected. In April, all 


yearlings and heifers that have palpable swellings on their backs are treated. In May they 


ire again treated. In June the older cattle are treated in the pastures, if necessary. Pow- 
| 


dered derris or lonchocarpus root, suspended in water, is generally used for the foregoing 


The liquid is applied to the back with a medium hard brush so that the openings 
in the skin are freed The 


purpose 


treatment is successful, the larvae dying within five days, after 


which they dry up and fall from the skin in about a month. The average 
treated animal is 55 cents 


cost for each 
In 1946 an average of 25 swellings was found for every young 
inimal in the province of Utreeht: in 1947, 15; 1948, 10; 1949, 5; 1950, 4; 1951, 


2, and 
many herds were entirely free from larvae. 


ltaly’s Report on the Struggle Against the Warble Fly. Lea. Trades Rev., 102,599 
1951). The Italian commission has concentrated its work on the study of the cause of the 


diffusion of the warble fly in Italy and publicizing this work with the aim of seeking gov- 


ernment intervention for the obligatory dewarbling of cattle. This intervention has not been 


fortheoming because of lack of funds, The commission in the meanwhile recommends the 
voluntary destruction of the larvae. 


Modern Practice in Leather Finishing IV. Testing the Properties of a Binder. By 
W. O. Nutt. Lea. Trades Rev., 104, 71 (1952). A film of binder dried on a glass plate is use- 
ful in assessing the characteristics of the material. Casein films which are tough yet brittle are 
usually suitable for glazing binders. Hf the film can be cut without breaking, the binder is 
\ well plasticized nitrocellulose is perfectly clear. Clarity of 
the deposited film will oft*n reveal incompatibility in other binders too. 


more suitable for finishes 


The incompatibil- 
Stability of a binder to 


ind compatibility with other binders, can be ascertained by trial. 
Mechanical stability of a resin 


ity of acrylic and glyptal resins is very easily seen by this method. 
mixing, alterations in pH 


may be determined by rubbing it between two glass slides. 


Stability of a resin to dispersion to increase in solids content may be judged by pouring a 





ABSTRACTS 629 


few drops onto a filter paper and observing the adsorption of the water phase relative to the 
deposition of the resin. Stability of 


a resin dispersion to changes in pH by the addition 
of weak acid or alkali. 


Stability to ageing can be ascertained by conditioning the coated 


material in a stream of warm air for 8 hours, then at a room temperature for not less than 
24 hours. 


Methods for Determining the Tan Values and Combining Values of Vegetable 
and Synthetic Tannins. By F. Stather and H. Herfeld. Ges. Abhandl 


leut. Lederinsts. 
Freiberg/Sa. No. 1, 32-46 (1949); See Tuts JourNAL 36, 415. 


The tan value (“gerbwert”) 
of a vegetable tannin is the quantity of material absorbed per 100 g. dry hide powder 


g. 
treated with an excess of the tannin under specified conditions. The combining value 


(“Bindungswert”) is the quantity of material retained per 100 ¢ 


g. hide powder after wash- 
ing as in the Wilson-Kern method. The authors point out that tan values and combining 


values, determined for the same material in different laboratories, may not agree because of 
differences in details of the procedure. The effect of varying the conditions of the deter- 
minations on the numerical values obtained was studied. Materials used were 4 commercial 
tannin extracts (spruce bark, chestnut wood, wattle, and valonia), 3 auxiliary syntans (Tani 


gans), 4 replacement syntans, and 3 lignosulfonate materials. Distilled water must be used 


for dissolving the tannin, and for washing the hide powder before and after tanning. The 


tannin solutions should be clarified by centrifuging rather than by filtering. Values obtained 


using a 500-ml. shake flask were 1 to 2 units higher than when a 250-ml. flask was used. 


Values obtained by continuous rotation at 38 to 40 r.p.m. were mostly 3 to 7 units higher for 


tan value, and 1 to 4 units higher for combining value, than those obtained by intermittent 


hand shaking. Rotation at 58 to 60 r.p.m. gave lower values than at 38 to 40 rp.m. No 


reason for this latter difference is suggested, but the necessity of using a prescribed rotation 
rate is evident. The effect of time was studied by 


value for 3, 8, 24, 48 and 72 hours contact. Both tan and combining value increased with 
time. The differences between 24- and 72-hour values 


determining tan value and combining 


are relatively small (1 to 7 units for 


tan value and 2 to 5 units for combining value). The order of the 14 materials according 


to decreasing tan or combining values is the same for the 24 


and 72-hour determinations, 
except for slight shifts for 


materials whose tan or combining values are nearly the same. 


Consequently there is no justification for a contact time longer than 24 hours. Considerable 


variation exists, between the different tannins and syntans, with respect to the ratio of the 


}-hour to the 24hour combining value. These ratios ranged from 0.63 for spruce bark 


extract to 0.88 for Tanigan Extra A. Since this ratio gives some 


information as to rate of 
tanning, determinations both at 3 and 24 


hours are advised. Temperature must be regu 


variation is quite different for different materials. Deter- 
minations were made at 2, 10, 20, 30 and 40 


ulated. The effect of temperature 


during the shaking period. Except for the 3 


auxiliary syntans (which gelatinized at 30 and 40°), the combining values were nearly 


doubled by going from 2 to 40°. The effect is relatively small below 20°. Tan values in- 
creased with temperature for spruce bark extract, the 4 replacement syntans, the lignosul- 


fonate products, and (slightly) for the 3 auxiliary syntans (to 20°), and decreased with 


temperature for chestnut, wattle and valonia extracts. 


A temperature range of 18 to 22° is 
prescribed. 


Weight differences between aliquots evaporated with and without further dilu- 


tion were negligible. Conditions for washing the tanned powder must be specified and 


The washed hide powder should be dried initially at moderate tempera- 
tures (half a day each at 40, 60, and 80°) and finally at 100 
gives higher results. 


adhered to rigidly. 


immediate drying at 100 


All the preceding tests were made with 7.5 g. tannin to 5 g. dry hide 


g. g. 
powder, in 250-ml. liquor, i.e., 3 per cent concentration. Determinations were made with 


3.75, 7.5 and 11.25 g. tannin (3 per cent concentration) per 5 g. dry hide powder, and 


with 
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7.5 g. tannin at 2, 3, and 6 per cent concentration. Both tan value and combining value 


increased with quantity of tannin given, espe ially from 3.75 to 7.5. and most markedly for 


materials of high tan and combining values Tan and combining values also increased with 
concentration (at constant tannin dosage); the increases in combining value were quite 
small, No reason was found for changing the prescribed dosage and concentration. Re- 
sed procedure Prepare 1 tannin solution containing 6 per cent tannin, dissolving and cool 
ng as in tannin analysis. Centrifuge 30 min. at 3000 to 4000 r.p.m. and decant. Weigh an 
imount of hide powder equal to 5.0 g. dry material into a filter bell, closed with silk bolt 
ing cloth. Pass 1 1. distilled water through the hide powder. Drain. Transfer quantitatively 
to a weighed 500 ml. shake bottle, and weigh Add water to make 130 g. | 125 ¢. total 
water} Add 125 ml. of clarified tannin solution and rotate at 38-40 r.p.m. at 20 = 2°, for 
either 3 or 24 hours. Add the liquor in 25 ml. increments, from a pipet, at 15 min. inter 
vals for the 3 hour determination, and at | hour intervals for the 24-hour determination. 
Transfer the tanned hide powder to the filter bell and drain through silk bolting cloth. Re 
move the filtrate and centrifuge as above. Pipet 20 ml. of the centrifuged filtrate and 10 mi. 
of the original tannin solution into weighed dishes, evaporate and weigh. Tan value 
(4 —~B) & 1255 & 20, where A and B are the residue weights from the original and spent 
solutions respectively. ‘Transfer the last of the tanned hide powder to the filter bell with a 
wash bottle stream, Wash with 9 |, distilled water, at a uniform rate, for 12 hours at 20 2 
20 The tanned powder must be submerged completely throughout (see Collegium 1939, 
155). Drain, suck dry, transfer the hide powder quantitatively to a weighed dish, and dry 
for one-half day each at 40, 60 and 80°, and finally at 100° to constant weight. Combining 
value i¢ 5.0) & 20. where ¢ dry weight of tanned hide powder. The 24-hour 
values obtained for tan values and combining values (second figures) were: spruce bark 


extract, 74, 52; chestnut wood extract 101, 61; wattle extract 105, 53; valonia extract 89 


18, 27-30 H. B. M. 


1; 3 auxiliary syntans 40-56, 16-18; 4 replacement syntans 51-79, 32-58; 3 lignosulfonates 


Methods for Fractional Salting Out of Vegetable and Synthetic Tannins. 
By Hans Herfeld. Ges. Abhan deut. Lederinsts. Freiberg/Sa. No. 2, 21-30 (1952). The 


determination of the fractions of tannir precipitated at 1/3. 2/3 and complete saturation 


with NaCl, first proposed by Stiasny and Salomon (see Tuts Journat, 19, 689 (1924) as a 
method of getting at the relative molecular sizes of different tannins, does not give concor 
dant results in diterent laboratories unless the procedures used are alike in all details. The 


results are influenced strongly by the methods used for clarifying the original solutions and 


separating the precipitates formed on addition of salt, and by agitation after adding salt, 
but not by illowing the or inal solution to stand 24 hours either before clarifving, or after 


clarifying before titrating Since nontannins consume KMnQO, in the Lowenthal titration, 


blanks must be run on detanned 


solutions and subtracted from all the results. The pre 
ferred method for determining the 


fraction precipitated at different degrees of saturation is 


to treat 3 separate aliquots with enough NaCl to give 1/3, 2/3 and complete saturation 


respectively, separate the precipitates by centrifuging, titrate the decanted solutions. and 


obtain the pre« ipitated fractions by difference. The alternate procedure whereby one solu 


tion ts treated successively with differing amounts of salt. filtered after each addition, and 


the precipitates redissolved and titrated, gives very much lower results. Recommended pro- 


cedure: Prepare a solution containing exaetly 1 per cent tannin, dissolving and cooling as 


in ordinary tannin analysis. Cetrifuge 15 min. at 3000-4000 r.p.m. and decant. Add 11, 22 
and 32 g. finely powdered salt respectively to 3 100 ml. aliquots in 250 ml. flasks, and rotate 


at 38-40 rp.m. for exactly | hour. Centrifuge immediately for 15 min. at 3000-4000 r.p.m. 


and decant. Determine tannin ir liquets of 5 or 10 


ml. of each decanted solution and in 
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the original solution by the Lowenthal KMnQ, titration method. Detan 50 ml. of the original 
solution, and 50 ml. of each centrifuged, salt-treated solution by shaking 15 min. with 3.5 g. 
of dry, lightly chromed hide powder, and filtering. Determine the KMnO, consumption of 
aliquots of the detanned solutions, and subtract these values from those obtained for the 
corresponding solutions before detanning. If the corrected KMnQ, titrations are A, B, C, 
and D, for solutions treated with 0, 11, 22 and 32 g. salt, then (A — B)/A fraction pre- 
cipitated at 1/3 NaCl saturation, (4 — C)/A fraction precipitated at 2/3 NaCl satura 
tion, (4 —- D)/A fraction precipitated at complete NaCl saturation, and D/A fraction 
not precipitated by NaCl. H. B. M. 


Investigations on the Question of the Most Suitable Extraction of Spruce Bark. 
By H. Herfeld. Ges. Abhandl. deut. Lederinsts. Freiberg/Sa. No. 1, 19-31 (1949). Previous 
work showed that addition of 0.6 per cent NasSOs and 0.6 per cent NaS,Os (on air-dry bark) 
to the extraction water increased the tannin yield by 60-70 per cent without impairing the 
quality of the resulting leather. Larger additions of NasSOs and NasS,O; resulted in de- 
creased NaCl] precipitation, tan and combining values, and the production of a tinny, less 
full leather, Attempts were made to replace Na:SO Na.S.0; by syntans, lignosulfonates, 
or commercial emulsifying agents. Laboratory tests showed that no increase in tannin yield 
was obtained by adding up to 5 per cent of syntans or lignosulfonates during extraction (12 
commercial materials tested), but addition of certain emulsifying agents resulted in tannin 
yields that approached those obtained with NasSO, — NasS:Os. In semi-commercial and full 
scale extractions, treatments with 0.3 per cent NasSO; + 0.3 per cent NasS.Os + 0.25 per 
cent of Neomerpin, Smenol V, Cyclanon LA conc., or Sellasol E gave yields practically equal 


to those obtained with 0.6 per cent NasSO, + 0.6 per cent NasS:Os. When all the sulfite- 


bisulfite was replaced, by 0.5 per cent of these emulsifying agents, yields were 10 to 20 per 
eent lowe r. 


Purity, pH value, tan and combining values of the extracts, and degree of 
tannage and shrink temperature of calf leathers tanned with the extracts, were not mate- 
rially affected by partial replacement of sulfite-bisulfite by these emulsifying agents. Use of 
emulsifying agents to replace half the sulfite-bisulfite resulted in less sludge formation, better 
compatability of spruce with replacement syntans, more rapid tanning, and production of 
leather of improved color and elastic properties. H. B. M. 


Suitable Evaluation of Spruce Bark Extracts. By Hans Herfeld. Ges. Abhandl. deut. 
Lederinsts. Freiberg/Sa., No. 6, 76-84 (1951). Some extract manufacturers use too much 
sulfite, in order to get the maximum tannin yield. Laboratory tanning tests were 
16 commercial spruce bark extracts, using both calf and cattle hide. 


was followed, and the final leathers were analyzed. 


made with 
Rate of penetration 
Results are compared with the analyti- 
cal characteristics of the extracts. Very rapid penetration generally was associated with 


low degree of tannage, low combining value and low NaCl precipitation at 1/3 saturation, 


while excessively slow penetration was associated with high NaCl precipitation values. The 
following standards are proposed: Maximum permissable values: ash 9.0, FesOs, 0.05, 
CaO 0.70 per cent (on dry basis), pH 5. sludge (24 hour standing) 1 per cent by volume 
in 1° Baumé or 2.5 per cent by volume in 5° Baumé solution, tintometer reading (red) 15; 
minimum values: purity 60, fraction precipitated at complete NaCl saturation 52, tan value 
(24 hours) 65, combining value (24 hours) 40. No limits are prescribed for organie and 
inorganically combined SOs, but high SOs generally was associated with high pH and ash, 
and low combining and salt precipitation values. H. B. M. 


Spruce, Pine and Alder Cones as Tanning Materials. By H. Herfeld and E. Zieger. 


Ges. Abhandl. deut. Lederinsts. Freiberg/Sa., No. 6, 65-75 (1951). Spruce cones, fully rip- 
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ened and freshly picked contained tannin 7.5 14.4 per cent (14 per cent H.O), 


purity 
71 83.5. tan value (24 hours) 82-90, combining value 59-63. 


Tannin yield was increased 
to 9.4 17.09 per cent by sulfite extraction. 


| 


An objectionable gumming deposit was pro- 
duced 


by concentrating the extract. Seeds, spindles, and scales contained < 1, 7. and 13 
per cent tannin respectively. Unripe cones, and cones gathered from the ground were much 


lower in tannin. Alder cones (with stems) contained tannin 10.5 — 18.6 per cent; purity 


Cones only contained 18.5 — 22.6 per 
cent tannin. Pine cones contained only 2.5 per cent tannin. Satisfactory 


67 — 83, tan value 81 — 86, combining value 54 — 59, 


leathers were 
produced, on the laboratory scale, with both alder and spruce cones. H. B. M. 


Influence of Aging of Vegetable and Synthetic-Tanned Leathers on Their Fixed 
Tannin Contents. Il. By F. Stather and H. Herfeld. Ges. Abhandl. deut. Ledernists. Frei- 
berg/Sa., No. 1, 47-9 (1949). In preceding work (Tuts Journat 30, 49) the hide powder 
was rather lightly tanned, which might account for the large increase in fixed tannin that 
was observed on ageing. In the present work, 5 g. of dry hide powder was tanned 24 hours 
with a large excess (7.5 g.) of tannin. and combining value was determined at once, and 
also after drying the tanned powder at 40°C. for 3, 10, and 30 days. 


] 
met 


The materials tested 
ided 6 natural tannins (raw quebracho, sulfited quebracho, chestnut, oakwood, valonia, 


ind spruce bark extracts), 2 “Hansa” lignosulfonates, 1 auxiliary syntan, and 12 replace- 


ment syntans. In every case, except that of the auxiliary syntan, there was a marked in 


rease in combining value after 3-day drying. The increases, as percentages of the combin- 
varied from 4 to 67 per cent for the replacement syn- 
ind from 10 per cent (spruce bark) to 58 per cent (valonia) for the natural tannins. 


vegetable tannins and lignosulfonates gave further 


value determined before drying, 


small increases in combining value 


10 and 30 days, but the replacement syntans did not. The results for replacement 


confirm observations made on aged commercial leathers. H. B. M. 


Staghorn Sumae as a Tanning Material. By H. Herfeld and E. Zieger. Ges. 


fbhandl. 
deut. Ledernists. Freiberg/Sa.. No. 7, 48-65 (1951). 


Data is given for tannin content and 


purity of numerous samples of East German sumac (Rhus typhina). Great variation exists 


between samples. For a good year tannin in leaves plus stems (14.5 per cent HO) varied 


from 17 to 25 per cent, and purity from 43 to 57, while for a very dry year tannin averaged 


11 per cent, and purity 42. All these samples were from one locality; another region 


produced samples containing 23 to 


36 per cent tannin, purity 52 to 69. The central stalks 
on which the leaves are borne contain only about 5 per cent tannin, purity about 28; hence 


separation of leaves and stalks is desirable. The tannin content, and purity, is slightly higher 


for leaves that have turned red, but extracts of such leaves give leather of poor color. The 


leaves must be dried promptly to avoid loss of tannin through fermentation. 
with added mold preventative, results in 


Silo storage 
large tannin losses. Quality is lowered by slow 


drying at elevated temperatures, but not by flash drying for 1 to 1.5 min. at 150°C. 


Extrac- 
tion in the cold. or at 50°C.. 


gave a product with highest tan and combining values 87-90 


and produced leather of the highest degree of tannage (67-71), but 
only 54-61 per cent of the total tannin 


ind 56-58 respectively 


was extracted under such conditions. For normal 


extraction, first at S0°C., then at L0O°C., followed by concentration in vacuum, the product 


gave tan value 80, combining value 50, degree of tannage of leather 67, tannin yield 85 per 


cent. Initial extraction at 100°C., or concentration at atmospheric pressure, yielded inferior 


products, Semi-commercial tanning tests with goat skins produced excellent leather, when 


the sumac was harvested before 


the leaves turned red, and when initial extraction was done 
at 50°C. 


H. B. M. 





NOTHING LIKE IMPROVEMENT! 


and the “Double Action” 


New NOPCOLENES 


bring you improvement PLUS 


Wine making has been practised since an- 
tiquity and for hundreds of years manactually 
applied all his understanding to the pressing 
needs of the grape harvest. The vintage, in 
fact, offered thousands of he-men opportunity 
to step high, wide, and handsome —as they 
gave weighty consideration to the business 
of extracting grape juice 


But knee action could not keep pace with 
demand. As wine became consumed in larger 
quantities, metatarsus gave way to man-made 
machines—and the wine press and crusher 
provided vast improvement. 


Proceeding from the realm of one liquor 
to that of another— Nopcolenes— you come 
face co face again with improvement! 


Our original Nopcolene’* fatliquors were 
good, but continued Nopco research has de- 


veloped improved Nopcolenes, truly sensa- 
tional fatliquors which assure excellent sur- 
face lubrication im addition to easily-control- 
led penetration. 


The improved Nopcolenes enable the tan- 
ner to obtain leather with just the degree of 
surface feel, hand, break, and stretch desired. 
Also, being readily soluble and moisture-free, 
these remarkable oils offer definite economies 
in handling, freight, and storage. 


Be sure to try the improved Nopcolenes — 
if you’re not using them already. 


Free! This book gives latest 
data about Nopco’s improved 
Nopcolenes, and formulas for 
various leathers. Write for 
your copy today. 


Nopco Oils Make Good Leather Better 


NOPCO CHEMICAL COMPANY, Harrison, N. J. 


Branches: Boston © Chicago © Cedartown, Ga. © Richmond, Calif. 


“TM. Reg. US. Pat. Off, 
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To FINISHES Uniform ae binder, filler and carrying agent. 

LES Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 


LEATHER FILLER Imparts permanent flexibility. Does not “pipe” or 


crack. Covers cuts and imperfections. 


| SUEDE SPLITS _| Plumps the skins, strengthens and builds up low 


ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 


Manufacturers 
Established. 1900 ofa complete fies 


_ Apex Chemical Co., Inc. ipl SPecialties for 

225 West 34th St., New York 1, N. Y. © fanning trade 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR’ CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE, SCRYMSER SPECIALTIES ed N 
(Get the Facts about These, Too!) 
COMPOUND for WHEELING (R’ SE 
COMPOUND for SPONGING Our Laboratory 


Supreme A Compound Facilities are 
Bretolene - Saxon Oil always at your 
disposal 
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BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE » WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON » NEW YORK * ST. LOUIS »* CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormiey Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 
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Sole .n4 Upper Leather 


ARMOUR LEATHER CO. 


Chicago Boston New York 





BORAX AND BORIC ACID HAVE LONG BEEN USED IN THE TANNING AND FINISHING OF GOOD LEATHER 


SEND TODAY 
FOR FREE BOOKLET: 
‘"PROCESSING 

HEAVY 

LEATHER” 


|) 


EO 
CLEVELAND ¢« CHICAGO 
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ae 
NEW YORK « LOS ANGELES « 
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MANUFACTURERS OF FAMOUS ‘(20 MULE TEAM" PACKAGE PRODUCTS 








REILLY- 
WHITEMAN- 
WALTON CO. 








ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 
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Where Coverage Counts! 
_ Shoe and Leather REPORTER 


Now more popular than ever! 6 
Shoe and ee Reporter's Shoe end Leather 
TANNERY BUYER ee ction, REPORTER 
published in the third issue of Representatives in 

every month, is read by every Boston (Hdqtrs) Washington 
important executive, superin- Chicago * toe 
tendent, chemist, and buyer. New York London, Eng. 
It has coverage where cover- Philadelphia Los Angeles 
erage counts! San Francisco 


SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 











Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 

















STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 





Garden State Tanning Inc Ln tehtdy hel 


The ORIGINAL One-Bath Chrome Tan 


Pine Grove, Pa. Manufactured by 
THE MARTIN DENNIS COMPANY 


Newark, N. J. 


a 
Upholstery Leather Ail saannee 


CHEMICALS R Company 


Manufacturers of 


New York Office 330 Fifth Avenue 





KEPECO FINNALINE KEPOLAC 
EMULLO  FRESKO FONDO 
RICCOTAN UNI-LAK 


(Reg. U. S. Pat. Office) 


Kerec Crenucar Corro RATION 


Milwaukee |, Wisconsin 





@ ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


Teace 


CHICAGO, ILL. 


4103 S. LASALLE ST. 
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Which magazine does the outstanding job in editorial servi 
Which magazine has 101% more paid and audited jakaed 


Which magazine carries more than 100% more advertising? 


Tanning industry executives know 
that only in Leather and Shoes do 
they get the complete and timely job 
in news, markets, 
torial service. 


features, and edi- 


Complete and often exclusive cover- 
age of technological progress in tan 
ning methods and production, sup 
plies, materials, equipment and ma 
chinery, plus the facts about demand, 


markets, trends in the 


uses, and 
leathereusing division of the industry, 
plus the keenest, most thought-pro- 
voking editorials on the leading pro 


blems and interests of the entire field. 
Because they get the fullest measure 
of service each week, 
tives subscribe to L 


tanning execu- 
& S ata 100% 


higher rate than to the second paper 
—almost 2 to 1 leadership. 


This leads naturally to greater pro- 
ductivity for advertisers who respond 
with the 
tising. L 


adver- 
& S carries 1249 more tan- 
material, chemical, oil, etc., ad- 
vertising than the second paper, and 
117% 


supply advertising. 


greatest volume of 
ning 


more tanning machinery and 


That’s the 
leadership in the tanning 
It’s L & S all the way. 
more facts, 


story about magazine 
industry. 
If you want 


write us today 


lh 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 





Fevialees 
for all types of es 
chests 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 











DYESTUFES DYEWOODS 
CHEMICAL SPECIALTIES 


v 


COMMONWEALTH COLOR AND CHEMICAL CO. 
Main Office, Factory and Laboratories 
3240 GRACE AVENUE NEW YORK 67, N. Y. 
Philadelphia - Chicage - Gloversville Montreal 





Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


S. A. LEDOGA 
MILANO, ITALY 








PRESTO COLOR COMPANY 


| 
| ESTABLISHED 1918 
| 
| 
| 


CUDAHY, WIS. 
a 


Dry Colors — Leather Finishes 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





HOWES LEATHER CO. INC. BONA ALLEN. ING. 


SOLE LEATHER 


Buford, Georgia 


TANNERS SINCE 1873 


Tanners Cut Sole Division ‘ 


° Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 





“The Extension of Knowledge is 
by the Investigation of Matter”. 


This space dedicated to 


Tanners’ Council Research Laboratory 
by a Friend 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
UNIVERSITY OF CINCINNATI 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
University of Cincinnati 


oo 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 
THE TANNER’S COUNCIL 
RESEARCH LABORATORY 


Universtty of Cincinnati 


WHEN 


YOU 


BUY 


TANNERS'’ 


CORN SUGARS 
CORN SYRUP 
CORN STARCH 


LACTIC ACID 


REMEMBER 


qm 


CLINTON FOODS INC. 


CLINTON, IOWA 





on shoes in any range of price 


from any Du Pont dye 


Both these pairs of shoes, in different price brackets, 

will give good color performance. The black is 

deep-penetrating, and it has full, bloomy undertones. 

The shoes were processed with a level-dyeing, 

uniform Du Pont Dye. Du Pont’s technical-service 

experts helped the manufacturer in maintaining Z 
or even upgrading the leather quality in dyeing. Uh 4h fe 
Cost-wise and quality-wise, this dye was a good buy. 

In Du Pont’s line of dyes, there’s a wide range 

of colors and shades in colors—a dye for any 

leather you process. All are completely compatible 

with Syntans. For technical-service helps, write 


E. I. du Pont de Nemours & Co. (Inc.), Dyes ee 


BETTER THINGS BETTER LIVING 
and Chemicals Division, Wilmington 98, Delaware. =f THROUGH CHEMISTRY 
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FOR THE BEST FOR 
VEGETABLE CHROME 
TANNED CHROME RETAN 


“a1 i, 
SOLE LEATHER dRESCDD SOLE LEATHER 
TTT 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -:- BUFFALO, N. Y. 


TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


“Buy More Bonds” 





INDEX TO ADVERTISERS 


AMERICAN CYANAMID COMPANY 
AMERICAN DYEWOOD CO 
AMERICAN EXTRACT CO 
APEX CHEMICAL CO., INC 
ARKANSAS COMPANY, 
ARMOUR LEATHER CO. 
ARTHUR C. TRASK CO 
ARTHUR THOMAS CO 
ATLAS REFINERY . 
BARKEY IMPORTING CO., INC. . 
BARIUM REDUCTION CORPORATION 
BONA ALLEN, INC. . 
BORNE SCRYMSER COMPANY 
BUCKMAN LABORATORIES, INC. 
BUFFALO EXTRACT & SUPPLY CO 
CHEMTAN COMPANY er 
CLINTON FOODS ING 
COMMONWEALTH COLOR & CHEMICAL CO 
E. |. DuPONT DeNEMOURS & CO ater 
EISENDRATH TANNING CO, 
FRANK F. MARSHALL ... 
GARDEN STATE TANNING INC. 
GENERAL DYESTUFF CORPORATION 
HOOKER ELECTROCHEMICAL CO 
HOWES LEATHER CO., INC. . 
INTERN ATIONAL PRODUCTS CORP 
CHEMICAL CORPORATION 
2K AND SHOES mine s.cee 
SR MANUFACTURER, THE 
P NCOLN & SON, INC. .... 
MARDEN WILD CORPORATION 
MARTIN DENNIS CO., THE .. 
MEAD CORPORATION, THE . 
NEWARK LEATHER FINISH CO 
NOPCO CHEMICAL CO 
OHIO LEATHER CO., THE 
OLSON SALES AGENCY, THE . 
PACIFIC COAST BORAX CO 
PRESTO COLOR CO ; os 
REILLY-WHITEMAN-WALTON CO. 
RIVER PLATE IMPORT AND EXPORT CORPORATION, 
ROBESON PROCESS CO 
ROHM & HAAS ... 
SALEM OIL & GRE ASE “CO 
SAXE CUTCH CORPORATION 
SHOE & LEATHER REPORTER 
SOCONY-VACUUM OIL CO 
SOLVAY PROCESS DIVISION, 
SUN OIL COMPANY y 
TANEXCO, ING Raveate : voce s Back Cover 
UNUNINE COMMEND ios co seco cs some teow cicctedeton ooseccnehee ee XVII 
TANNERS’ COUNCIL RESEARCH LABORATORY ..........-..-.--.--.--.-...... . XXXVI—XXXVIII 
TEAS EXTRACT CO 
UNION STARCH & REFINING CO 
WALLERSTEIN COMPANY, INC 
WARNER CO . on 
WHITTEMORE-WRIGHT CO 
WOLF, JACQUES & CO 





CHESTNUT 


ITALIAN EXTRACT 


highest quality — made under 


the supervision of the world’s 


leading extract chemists 


Cipec Brand 


TYPICAL A.L.C.A. ANALYSIS 


Spray 
Solid Powder Dried 


TARO wt te GRR 66.7 73.5 
NON-TANNIN . . .  . 21.65 21.2 19.1 
WHERE enes 1 kk .65 6 iv 
WATER ‘ teunee a a a 1hS 6.7 
ASH tee ee ee .67 .82 a 


Clean Light Color — Smooth Silky Grain 


For further information address: 


TANEXCO, INC. 


549 W. Washington Bivd. Chicago 6, Illinois 


SOLE AGENTS 
U.S.A. 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TAR sk eee Ce 
NON-TANNIN . . . . 16.03 
WARES. 5 ke el CO 
ee + se Oe ee 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


$49 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN "G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 





